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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 
will evaluate dredging accumulated sediments both within the area of the available water supply 
volume (Reservoir areas above the water supply intake elevation) and 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 configuration.   

HDR Engineering, Inc. (HDR) has been 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 

 

This report documents the activities and results of the Pre-Dredge Survey Task.   
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Summary 
 

HDR conducted a pre-dredge survey of the Reservoir which evaluated natural and man-made 
conditions that could impede or influence future dredging activity, including in-water areas with 
wetlands, rock shoals, low bridges, and utility right-of-ways (ROWs), as well as publically 
available Reservoir access for equipment.  The pre-dredge assessment extended from the dam 
upstream to the Reas Ford Road (Rt 660) Bridge.  The survey also included portions of Ivy 
Creek, a major tributary to the Reservoir.    

HDR’s field survey was limited to Reservoir areas that were readily accessible and/or observable 
from publically available vantage points and/or visible from the Reservoir itself.  HDR also 
evaluated readily available data from various federal and state databases, as well as maps and 
aerial photographs of the Reservoir. 

The identified conditions, characteristics and structures do not preclude, or even greatly impede, 
dredging the Reservoir.  However, those identified conditions, characteristics and structures 
should be considered during any dredging project planning and permitting, and during the 
conduct of any dredging activity. 

Observed conditions and characteristics of the Reservoir that could influence dredging activity 
include: 

Wetlands – The Reservoir wetlands and water quality are protected by regulations; permits are 
required from federal and state authorities prior to any dredging activity within the Reservoir.  
Limiting the disturbance of specific wetland types simplifies the permitting process and reduces 
project costs.  However, limiting wetland disturbance also reduces the restoration of water 
supply capacity.  The tradeoff between overall project cost and desired Reservoir capacity is 
typically addressed during final design of a dredging project. 

Threatened and Endangered Species – The upper reaches of the South Fork of the Rivanna River 
(above the Reservoir) and the Ivy Creek tributary are listed as potential habitat for the  James 
spinymussel (Pleurobema collina), a federal and state-listed endangered species.  If the James 
spinymussel is present or the area to be dredged is confirmed to be potential habitat for the 
species, then obtaining permits to dredge those areas is unlikely.  A 2004 mussel survey did not 
find any James spinymussels or suitable habitat within the main body of the Reservoir or Ivy 
Creek.  Based on this survey, there should be no restrictions on dredging due to the James 
spinymussel. 
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Highway Bridges – There are three highway bridges crossing the Reservoir; of these, only the 
Hydraulic Road1 (Rt. 676) bridge at the mouth of Ivy Creek poses an impediment to dredging.  
The bridge is too low to allow movement of dredging equipment beneath the bridge.  Alternate 
or additional mobilization would be required to dredge Ivy Creek.  HDR recommends a no-
dredge buffer be maintained 50 feet outward from the bridges. 

Utility Crossings – There are several utility crossings (power lines and a natural gas line) of the 
Reservoir.  The overhead power lines do not preclude movement of equipment beneath them, 
provided care is taken to ensure adequate clearance.  The natural gas line crosses the Reservoir 
upstream of the Reas Ford Road Bridge, and is therefore outside of the area being considered for 
dredging. 

Access – Access to the Reservoir is limited.  The two existing boat ramps are inadequate for 
dredge mobilization, although the ramps could be used to launch and service work boats in 
support of the dredge.  It may be possible to launch some types of dredging equipment from the 
Hydraulic Road or the Earlysville Road bridges using a crane.  Alternatively, mobilization and 
staging areas may be available on private property adjacent to the Reservoir. 

  

                                                           
1
 Some sources also referred to this as Woodlands Road.  However, the Virginia Department of Transportation 

bridge inspection report for Route 676 designates it as Hydraulic Road, and that is the name used herein. 
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1.0 What is the Purpose of the Pre-Dredge Survey? 
The pre-dredge survey evaluated natural and man-made conditions within the Reservoir that 
could impede or influence future dredging activity, including in-water areas with wetlands, rock 
shoals, low bridges, and utility right-of-ways (ROWs), as well as Reservoir access for 
equipment.  The pre-dredge assessment extended from the dam upstream to the Reas Ford Road 
Bridge.  The survey also included portions of Ivy Creek, a major tributary to the Reservoir.    

2.0 How was the Pre-Dredge Survey Conducted? 

In December 2009, HDR assessed the Reservoir conditions through review of readily available 
data, including aerial photographs and GIS mapping, and through field reconnaissance.  The 
survey was limited to areas that were readily accessible and/or observable from publically 
available vantage points.  Field reconnaissance efforts included visual observations from a boat 
on the Reservoir during the week of December 14, 2009.   In addition, potential points of access 
to the Reservoir were identified for mobilization of dredging equipment.  Notable conditions 
were mapped in the field using hand-held GPS units. 

3.0 What are the Results of the Pre-Dredge Survey? 

3.1 Wetlands 

Four basic vegetated wetland types were observed in the Reservoir: submerged aquatic 
vegetation (SAV), Palustrine Emergent (PEM), Palustrine Scrub-Shrub (PSS), and Palustrine 
Forested (PFO)2.  These are reported in detail in the separate Wetlands Assessment Report, and 
are summarized below: 

 SAV occurs primarily in the upper two-thirds of the Reservoir in water that is generally 6 
feet deep or less.  The SAV wetlands in the Reservoir are dominated by the non-native, 
invasive species, hydrilla (Hydrilla verticillata).  Hydrilla appears to be well established 
throughout the Reservoir wherever there is shallow water and soft bottom; however, the 
hydrilla also occurs in the Reservoir in waters deeper than 6 feet.  
 

 PEM wetlands occur around the shoreline of the Reservoir and on sediment deposits 
within the Reservoir and its tributaries in depths ranging from 2.0 feet below water level 
to 1.0 foot above water level.  PEM wetlands include non-persistent emergent wetlands 
and persistent emergent wetlands.  Non-persistent emergent wetlands were typically 
located in water from 0.5 to 2.0 feet in depth.  Persistent emergent wetlands were 
typically located in areas where elevations were from 1.0 feet above water level to 0.5 

                                                           
2 U.S. Army Corps of Engineers.  1987.  U.S. Army Corps of Engineers Wetland Delineation Manual.  Environmental 

Laboratory, Vicksburg, MS. 
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feet below water level.  The Reservoir contains approximately 15.75 acres of PEM 
wetlands. 

 PSS wetlands occur on older sediment bars and islands that were 1.0 to 3.0 feet above 
water level.  There are approximately 6.48 acres of PSS wetlands in the reservoir. 
 

 Forested wetlands were also found on older sediment bars and islands that were 1.0 to 3.0 
feet above water level.  There are approximately 23.37 acres of PFO wetlands within the 
Reservoir. 

Federal and state permits will be required for any dredging activity within the Reservoir.  These 
permits will consider impacts to water quality and wetlands, as well as other environmental 
factors, such as potential impacts to threatened and endangered species and affects on historic 
resources.  Some wetland impacts will be unavoidable.  The regulatory agencies will likely 
require mitigation and/or compensation for impacts to the wetlands, particularly for impacts to 
the PEM, PSS, and PFO wetlands.  Impacts to the SAV wetlands, which are largely composed of 
hydrilla, are not likely to require mitigation. 

Generally, the SAV and PEM wetlands do not pose a physical obstacle to dredging.  The SAV 
and PEM wetlands can be dredged with most dredging equipment.  Special precautions, such as 
harvesting the hydrilla prior to dredging, may be warranted during dredging to reduce the risk of 
spreading the hydrilla downstream.  Special precautions would be considered during final design 
of any dredging project.  The PSS and PFO wetlands would likely require some clearing and 
grubbing to remove woody debris and stumps prior to being dredged with most dredging 
equipment.  Again, these additional steps would be considered during final design. 

Wetland impacts (and regulatory requirements for mitigation/compensation) can be reduced 
through establishment of wetland buffer zones where no dredging activity would occur.  This 
will reduce the area of the Reservoir that can be restored to original capacity.  The cost-benefit 
tradeoffs should be considered in determining the final design of the preferred dredging 
approach.   

 

3.2 Threatened and Endangered Species 
The existence of federal or state listed threatened and endangered species in the Reservoir could 
affect potential dredging operations.  HDR reviewed information provided by RWSA regarding 
known threatened or endangered species in the vicinity of the Reservoir and conducted a search 
of the Virginia Fish and Wildlife Information Service (VaFWIS) database for threatened and 
endangered species in the vicinity of the Reservoir. 

The James spinymussel (Pleurobema collina) is listed as endangered by both U.S. Fish and 
Wildlife Service and the Virginia Department of Game and Inland Fisheries.  This mussel 
species prefers second and third order streams from 0.3 to 2.0 meters deep and 1.0 to 20 meters 



South Fork Rivanna Reservoir Dredging Feasibility Study 
Pre-Dredge Survey Report 

 

7 
 

wide, flowing over sand, pebble, or cobble bottoms.  Waters must be unpolluted, well 
oxygenated, and of moderate hardness (CaCO3 > 50 milligrams per liter (mg/l)).  The species is 
believed to be declining due to habitat degradation caused by siltation, impoundment, pollution 
and reproduction isolation of subpopulations in the upper James River drainages. 

Observations and collections of the James spinymussel have been documented in upstream 
reaches of both the South Fork of the Rivanna River and the Ivy Creek tributary.  The last 
recorded collection was October 4, 1997 and was located in an upstream reach of the Ivy Creek 
tributary.  Subsequently, the USFWS listed Ivy Creek and a select reach of the South Rivanna 
River (that portion of the River upstream of the bend where Beau Mont Farm Road approaches 
from the southwest) as potential habitat for the endangered James spinymussel. 

A 2004 survey for freshwater mussels (Rash 20043) extended up Ivy Creek and other tributaries 
to the Reservoir, well above the normal pool area being evaluated for dredging.  The survey 
found one James spinymussel in Buck Mountain Creek, approximately 296 meters above its 
confluence with the South Fork Rivanna River.  No James spinymussels were found in the areas 
being considered for dredging.  The survey concluded that habitat in the lower reaches of Ivy 
Creek and the Reservoir was not suitable for the James spinymussel. 

Federal and state permit agencies will consider likely impacts on the James spinymussel prior to 
issuing permits to dredge the Reservoir.  The agencies typically become involved after a permit 
application is filed.  The federal and state agencies will review the proposed project plans 
provided in the permit application and determine whether the project may proceed and under 
what conditions.  Where impacts to threatened and endangered species are possible, the agencies 
generally require a site specific survey by an approved biologist to determine the presence or 
absence of the species prior to making any determination.  The agencies determine the extent of 
the survey based on the proposed project as described in the permit application.   

Dredging will adversely affect the James spinymussel if it is present in the area being dredged.  
However, as documented in the 2004 survey, there is little probability of its occurrence in areas 
likely to be dredged in the main body of the Reservoir, including the mouth of Ivy Creek.  Since 
this mussel species typically prefers rock and sand bottoms and the Reservoir in these areas has 
extensive deposition of sediments, including large percentages of silts and clays (see Sediment 
Characterization Report), the James spinymussel is not likely to be where dredging is most likely 
to occur.  Therefore, dredging the Reservoir would not adversely impact the James spinymussel, 
and it is unlikely that the James spinymussel would be an impediment to obtaining a permit to 
dredge the Reservoir. 

                                                           
3
 Rash, Jacob & Dr. Richard J. Neves.  2004.  “A Survey for Freshwater Mussel Fauna within Tributaries of the South 

Fork Rivanna Reservoir”,  Virginia Cooperative Fish and Wildlife Research Unit, Virginia Polytechnic Institute and 
State University, Blacksburg, VA.   Prepared for Gannett Fleming, Inc., Fairfax, VA. 
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The Peregrine falcon (Falco peregrinus) and the loggerhead shrike (Lanius ludovicianus) are 
both listed as endangered species, and were observed in the general area during the 1990 
Christmas bird count.  The 1990 Christmas bird count is the latest year recorded on the VaFWIS 
database.  It is unlikely either species will be adversely affected by dredging the Reservoir or 
warrant special consideration by the agencies during the permit review process. 

 

3.3 Roadway Crossings (Bridges) 

The Reservoir is crossed by three roadway bridges, two crossing the main body of the Reservoir 
at Earlysville Road (Route 743) and Reas Ford Road (Route 660), and one crossing the mouth of 
Ivy Creek at Hydraulic Road (Route 676).  Bridges can affect dredging operations by restricting 
dredge equipment movements on the water and by the potential for damage to the bridge 
structure from the dredging operation.  According to manufacturer specifications, a hydraulic 
cutterhead dredge suitably sized for the South Rivanna Reservoir would typically require a 
minimum vertical clearance of 8.0 feet (after temporary removal of spuds) and a minimum 
opening width between support piers of 16 to 20 feet.  Barge-mounted mechanical dredges 
would typically require greater vertical clearance, and similar, if not greater horizontal clearance 
to pass beneath a bridge.  

HDR reviewed Virginia Department of Transportation bridge inspection reports and design 
profile drawings to determine the vertical and horizontal clearances available beneath the three 
bridges across the Reservoir.  Both the Earlysville Road and Reas Ford Road bridges afford 
adequate vertical and horizontal clearances, although dredges may need to remove spuds, booms, 
or other upright equipment prior to passing beneath the Earlysville Road Bridge.  However, as 
shown in Figure 1, the Hydraulic Road Bridge over the mouth of Ivy Creek does not have 
sufficient clearance for dredge equipment to move from the Reservoir into Ivy Creek.  
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Figure 1.  Route 676 Bridge, Side View Looking Downstream, VDOT 2008 

The low navigational clearance at the Hydraulic Road Bridge will require an intermediate or 
separate mobilization of dredging equipment if the Ivy Creek tributary is to be dredged.  
Dredging equipment could be moved from the Reservoir into Ivy Creek (and reverse) by using a 
crane stationed on the bridge to lift the dredge from the one side of the bridge to the other.  This 
would require a temporary road closure for approximately one-half day, preferably after the 
higher volume early morning work-related traffic period.  Alternatively, an alternate launch site 
for Ivy Creek could be used to launch the dredging equipment directly into Ivy Creek after 
removal from the main body of the Reservoir. 

The potential for damaging the bridge structures can be addressed by setting a no-dredge buffer 
area around the bridge piers.  A no-dredge buffer zone extending outward 50 feet from the bridge 
piers is generally sufficient to ensure no damage to the bridge with minimal affect on water 
supply capacity.  Sediment deposition is generally less in the immediate vicinity of bridges due 
to the changes to flow hydraulics from the bridge piers and supports. 

 

3.4 Utility Crossings 

There are three overhead power line crossings of the Reservoir near the bridges at Hydraulic 
Road and Earlysville Road (see Figure 2) and just upstream of Reas Ford Road Bridge.  These 
power line crossings are suspended approximately 15 feet or greater above normal Reservoir 
water levels (see Figure 3).  The power line crossings would not inhibit work boat access during 
normal operations.  The power line crossings could inhibit movement of the dredging equipment, 
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depending on the dredging equipment used.  Caution will be required to ensure that work boats 
and dredge equipment with masts, antennas, and other vertical equipment passes safely beneath 
the power lines.   Hydraulic suction dredges typically have a low profile, and with their cutting 
booms and walking spuds lowered should be able to move beneath the power lines.  Mechanical 
dredges would likely need to lower their booms and/or be partially dis-assembled prior to 
passing beneath the power lines.   

 

 

Figure 2.  Overhead Power Lines 

 

Ivy Creek 

Rt. 743 

Rt. 676 
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Figure 3. Hydraulic Road Bridge from Reservoir (Power Lines Visible Above Bridge) 

There is an underwater natural gas pipeline crossing the Reservoir perpendicular to the channel 
just upstream of the Reas Ford Road Bridge.  The natural gas pipeline is outside of the area being 
considered for dredging, and is therefore not considered an issue.  Should future project planning 
require movement of a dredge or other activity upstream of the Reas Ford Bridge, then HDR 
recommends a buffer area with no disturbance of the bottom be established 100 feet outward 
from the natural gas line or as required by the gas company.  

 

3.5 Historic Resources 

There was no record of historic resources within the boundaries of the Reservoir according to a 
review of the Virginia Department of Conservation and Recreation’s Virginia Natural Heritage 
Data Explorer database. 

 

3.6 Reservoir Access 

Reservoir access for mobilizing dredging equipment is limited.  Mobilizing dredging equipment 
into a reservoir or river requires road access to the waterbody and room to set-up a large crane.  
Dredging equipment is delivered by flat-bed truck/trailer, and lifted into the water using the 
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crane.  Hydraulic suction dredges are typically lifted as one unit (see Figures 4 and 5).  
Mechanical dredges are typically assembled in pieces, including one or more work barges plus a 
mechanical excavator (either large backhoe or clamshell excavator).     

 

 

Figure 4.  Hydraulic Dredge in Transport 
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Figure 5. Hydraulic Dredge Lifted into Water 

There are two existing boat ramps providing access to the Reservoir, one on the right bank near 
the dam, and one on the right bank just upstream of the Hydraulic Road Bridge.  The boat ramp 
near the dam belongs to RWSA.  The configuration and topography of the ramp and adjacent 
parking area limit it’s usefulness for launching anything more than a small work boat.  The boat 
ramp adjacent to the Hydraulic Road Bridge is the remnant of an old roadway.  Here too, space is 
limited – plus, the lack of navigational clearance below the Hydraulic Road Bridge precludes 
movement of dredge equipment from Ivy Creek to the main body of the Reservoir. 

As previously discussed, dredging equipment could be mobilized directly into either the main 
body of the Reservoir or Ivy Creek from the Hydraulic Road Bridge.  This would necessitate 
temporarily closing the Bridge (approximately one-half day) to set-up the crane, launch the 
dredge equipment, and clear the roadway.   

Other staging and/or access sites may be available using private lands with suitable access to the 
Reservoir.  The topography adjacent to the reservoir in the vicinity of the northeast and southeast 
sides of the Earlysvile Road Bridge and near the northeast side of the Hydraulic Road Bridge 
presents several locations that could provide suitable mobilization access with proper approval 
and site preparation.  

 

3.7 Private Docks 

There are several private docks providing access to the Reservoir.  Most of these private docks 
are floating structures and could be removed prior to dredging.  If the docks can not be removed, 
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then a no-dredge buffer zone should be established to prevent damage to the dock.  Buffer zones 
for private docks on similar projects vary depending on project goals, equipment, and other 
variables.  HDR has used buffer zones of 10 to 20 feet to protect private docks, and has even 
reduced the buffer zone to 5 feet in some instances.  The use of buffer zones around private 
docks would be determined during project design. 

3.8  Stumps and Woody Debris 

The Reservoir contains woody debris washed in during storms; this debris will range from small 
branches to entire trees.  The woody debris will be in the water column and buried within the 
sediment.  The Reservoir may also contain residual stumps from when it was first constructed 
and filled.  Any residual stumps will likely be buried in the sediment.  Neither the woody debris 
nor the potential for stumps poses a major obstacle to dredging the Reservoir.  Small woody 
debris and soft stumps are generally removed during the dredging process by the dredge.  Larger 
woody debris and hard stumps may require special handling.  Typically, dredging plans and 
project specifications provide detailed instructions to the dredging contractor on how to handle, 
remove and/or dispose of large woody debris.  Woody debris can be removed from the Reservoir 
and hauled off-site for disposal in accordance with local requirements.  Alternatively, woody 
debris can be left in the Reservoir.  Hard stumps would typically be left in the Reservoir.  Where 
woody debris and/or hard stumps are left in the Reservoir, there is generally some sediment that 
can not be removed. 

4.0 How Does This Affect Dredging the Reservoir? 
 

The identified conditions, characteristics and structures do not preclude, or even greatly impede, 
dredging the Reservoir.  However, those identified conditions, characteristics and structures 
should be considered during any dredging project planning and permitting, and during the 
conduct of any dredging activity. 

HDR recommends the following actions be considered prior to or as part of further dredging 
planning and project design within the Reservoir: 

1) Establishing a 50-foot no-dredge buffer zone upstream and downstream of the three 
highway bridges. 

2) Establishing a 25-foot no dredge buffer zone around some or all of the existing PEM, 
PSS, and PFO wetlands. 

3) Establishing a suitable safety zone around any private docks or structures within the 
Reservoir that can not be removed. 

Figure 6 shows the areas that would be removed from consideration for dredging by 
establishment of these protective buffers.  Note these buffer distances are not regulatory limits, 
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but are based on HDR’s experience in establishing buffer zones on similar projects.  Regulatory 
agencies reviewing project permit applications may request additional buffer zones. 
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