




1 | P a g e  
 

Executive Summary 

Parrotts Creek is located along the Rappahannock River in Middlesex County, VA.  The 
mouth of the creek is about 850 ft wide, but just inside the mouth of the creek, a spit extends 
from the upland narrowing the creek to about 300 ft before it widens again. Overall, this is a 
relatively short, undeveloped creek. Most of the development (wharfs, ramps, piers) occur near 
the mouth. Most of the more inland areas of the creek are surrounded by woodland. The 
federally-authorized channel was established in 1955 due to the presence of a public ramp and 
landing area, as well as oyster and seafood packing houses located on the creek. It is a 4,800 ft 
long, 60 ft wide channel with a 120 ft by 120 ft turning basin, and a controlling depth of -6 ft 
MLLW.  

Parrotts Creek was first dredged in 1956, removing 66,823 cy of material, and, as far is as 
known, has not been dredged since. Longshore transport is south along the shore of the 
Rappahannock and a spit at the mouth of the creek has developed from downstream sediment 
flow and shoaling. The spit has been bulkheaded on the backside and a low sill occurs on part of 
the front. However, the bulkhead is in complete disrepair and the entire spit is disintegrating. The 
private marina and waterfront have seen a decline in business due to the shoaling in the channel. 
Parrotts Creek needs dredging in order to improve the safety and accessibility of the channel to 
boaters. 

 The overall ecosystem health of the Rappahannock River is in good condition, and the 
benthic community health is in average condition, but has been declining in recent years. The 
Rappahannock River as a whole is an important nursey habitat for local fish populations, but the 
area of Parrotts Creek contains no submerged aquatic vegetation (SAV) and experiences periods 
of seasonal hypoxia, making it an unlikely nursery habitat, and, therefore, unlikely that dredging 
activities will have a significant impact on juvenile fish populations. Dredging activities may 
impact the local benthic community, but because of the conditions of Parrotts Creek, the benthic 
community consists primarily of disturbance-related annelids and one species of bivalve. The 
area has also been listed as a Shellfish Condemnation Zone by the Virginia Department of Health 
(VDH), meaning that dredging will not impact local shellfish harvesting. 

The preferred scenario for dredging of Parrots Creek is to create a -6 ft MLLW with 1 ft 
overdepth channel. An estimated 24,300 cy of material will need to be removed in order to 
accomplish this. Because the sediment in the area contains a high percentage of fines, it will need 
to be disposed of at a confined upland disposal site. The sediment in the creek does not contain 
any contaminants outside of acceptable parameters. The dredged material can be placed in 
dewatering Geotubes property owned by the Upper Middlesex Volunteer Fire Department 
(UMV-FD) located near the creek or can be replicated on any other available site in proximity to 
the creek. The site would cover about 5.7 acres. Because the amount of material is relatively 
small, rather than build a dyke out of Geotubes®, one layer of dewatering tubes can be used for 
the Parrotts Creek dredge material. Seven tubes that are about 37 ft wide and 6.5 ft tall would be 
placed at the site and filled with dredge material. Once the tubes dewater, they can either be left 
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in place, the bags cut and the material either reused for beneficial use or hauled to the landfill. 
The water coming out of the Geotubes® would be filtered and should meet water quality 
standards for return to the creek. The cost for this placement area is $154,000. 

Using 210Pb radioisotopes found within our core, it was found that Parrotts Creek has an 
average sediment accretion rate of 0.43 cm/yr (0.02 ft/yr) inside the creek. 137Cs radioisotopes 
are used to determine the approximate age of the sediments at a particular depth by assuming the 
peak of 137Cs is the year 1963. As the 137Cs peak is located at a shallow depth (approximately 24 
to 28 cm), it supports the findings of a relatively low (0.46 cm/yr) accretion rate. In the outer 
channel, calculation of change between the USACE survey of the channel in 2016 and 2019 
indicates that the rate of accretion is about 0.3 ft/yr. However, in any given year, the change can 
be both erosional or accretionary suggesting that the useful life of this project can be roughly 
estimated to be 10 to 20 years. 

 

Dredge Depth 
+Overdepth 

Volume 
Fines 

Mob/Demob Dredging Total Cost 

(ft MLLW) (cy) ($) ($) ($) 
Full Channel Hydraulic Dredging 

-6 12,000 $700,000 $120,000 $820,000 
-7 24,300 $700,000 $218,700 $918,000 
-8 39,000 $700,000 $312,000 $1,012,000 

Full Channel Mechanical Dredging* 
-6 12,000 $50,000 $480,000 $530,000 
-7 24,300 $50,000 $972,000 $1,022,000 
-8 39,000 $50,000 $1,560,000 $1,610,000 

*Cost assumes placement site is within 1 mile of the channel. 
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 Introduction 

Parrotts Creek is located along the Rappahannock River in Middlesex County, VA. 
(Figure 1).  Since the 2004 breach of the Embrey Dam in Fredericksburg, the Rappahannock 
River is the longest free-flowing river in the Chesapeake Bay watershed and the eastern U.S. 
Parrotts Creek is located about 20 miles upstream from the mouth of the river. The mouth of the 
creek is about 850 feet (ft) wide, but just inside the mouth of the creek, a spit extends from the 
upland narrowing the creek to about 300 ft before it widens again. Overall, this is a relatively 
short, undeveloped creek. Most of the development (wharfs, ramps, piers) occur near the mouth. 
Most of the more inland areas of the creek are surrounded by woodland. 

The development and morphology of the creek has not changed much since 1937 (Figure 
2). Sand shoals in the nearshore and the spit in Parrotts Creek indicate that sediment transport is 
down river. In 1937, land use in the area north of Parrotts Creek was undeveloped agricultural, 
but the steamship wharf is visible on the southside of the creek. Though still in use at this time, 
steamship travel declined after World War II (Gray, 1991). 

The federal channel was authorized by Congress in 1955 due to the presence of a public 
ramp and landing area, as well as oyster and seafood packing houses located on the creek (Figure 
3). The channel is 4,800 ft long, 60 ft wide channel with a 120 ft by 120 ft turning basin, and a 
controlling depth of -6 ft MLLW. The channel was first dredged in 1956, when 66,823 cy of 
material was removed (US Army COE). Some dredge material was placed inside Parrotts Creek, 
but most was placed along the Rappahannock River, possibly the sandier material (Figure 3). To 
the best of our knowledge, Parrotts Creek was only dredged this one time. 

By 1968, residences and piers began to occur north of the creek (Figure 4). The dredge 
material that was placed along the Rappahannock is visible along the shoreline. Parrotts Creek in 
2017 is very similar in morphology to 1937. However, many residences occur north of the creek 
(Figure 5). The dredge material that was placed along the Rappahannock has eroded completely 
away, and the shoreline has a revetment on it. Bulkheads and revetments have also been built 
upstream of Parrotts Creek over time. As the shoreline is hardened by shore protection structures, 
less sediment will be available in the littoral transport system. Overall, little change has occurred 
along this reach of shoreline between 1937 and 2017 (Figure 6). Rates of change are less than -1 
ft/yr with some areas showing very low accretion. The spit extending into Parrotts Creek was 
bulkheaded, likely in the 1950s or 1960s, and, as such, had changed very little. 

Parrotts Creek has historically provided critical access for an active working waterfront 
hub, identified by the Middle Peninsula Planning District Commission: Millstone Landing 
(Figure 5). Watermen and recreational users moor, launch, and dock their boats and land their 
daily catch at this public facility. With multiple informal business-zoned parcels, bulkheads, and 
marginal wharfs, workboats are able to tie-up and store gear. In addition to commercial 
activities, the creek is used for recreational activities and is home to a private marina that has 
seen a decline in business due to shoaling. 
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Channel Condition Assessment 
Channel Condition Survey and Base Mapping 

The channel condition surveys were performed by licensed surveyors at Waterway 
Surveys & Engineering, Ltd. to determine the depth to the bottom in the projected channel both 
inside and outside the creek, on either side of the channel, inside the creek in the area of the 
turning basin, and far enough seaward to reach the channel design depth in the natural system. 
Soundings were taken using a single beam sonar system operating at 208 kilohertz, and a 
differential global positioning system (DGPS) was used to obtain horizontal positions.  

Coordinates were taken in US survey feet and referred to the Virginia State Plane 
coordinate system south zone based on NAD83 (Figure 7). Soundings were taken on November 
19, 2020 about 10 ft apart in lines spaced approximately 100 ft apart and referred to feet mean 
lower low water (MLLW). MLLW, National Tidal Epoch of 1983-2001, was determined by the 
National Ocean Service (NOS) at Parrotts Creek. Mean tide range is 1.54 ft based on NOS 
observations. 

Survey points were imported to Esri ArcMap, and a vector-based triangular irregular 
networks (TIN) surface was created. A TIN is a representation of a continuous surface consisting 
entirely of triangular facets. The vertices of these triangles are created from field recorded spot 
elevations from the bathymetric survey. From the TIN, a digital elevation model (DEM) was 
created. The DEM is a 3D computer graphics model of elevation data to represent terrain. In this 
case, the raster DEM grid cell size was 5ft x 5 ft and represents the bathymetry in feet relative to 
MLLW (Figure 8). The DEM can be used to calculate the amount of material that will be 
removed during dredging by assigning the grid cells the desired dredge depth values, and 
determining the difference between the existing bathymetry and the depth values represented by 
the DEM.  

Sediment Sampling  

Physical Sampling 

A geotechnical analysis provides a sediment profile through direct sampling and testing 
studies of the in-situ benthic material. Eight vibracores were taken by VIMS in the channel on 
October 6, 2020 (Figure 9). The cores were photographed (Appendix A), logged (Appendix B), 
and sampled by VIMS to provide the types, configuration, and geotechnical character of the 
benthic subbottom soils present.  

Samples for grain size testing was channel-sampled along a visually-identified lithologic 
section within the core. Grain size analysis included percent gravel, sand, silt, and clay 
(Appendix C), as well as a detailed representation of the sand portion using the Rapid Sediment 
Analyzer (RSA) settling tube. Overall sample statistics, including the median grain size (D50), 
were calculated using the percent data and the sand results. Percent moisture also was 
determined. 
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Sedimentation Sampling 

Sediments contain a background level of 210Pb that is continuously deposited over time as 
it becomes fixed on sediment particles. With a half-life time of 22.3 years, 210Pb is the sole 
natural radioactive lead isotope, the presence of which in the environment is directly related to 
the presence of the parent isotope. 210Pb that was incorporated into the sediments 22.3 years ago 
will be only one half as radioactive as when initially deposited. This property of radioactive 
decay can be used to calculate the approximate age of sediments at other depths in the sediment 
column and/or the rate of sediment accumulation over about the last 100 years. 

Sedimentation rates were obtained by analyzing core samples for 210Pb and 137Cs 
radioisotopes using gamma spectroscopy. Dried and homogenized samples were packed in Petri 
dishes and sealed with electrical tape and paraffin wax 30 days prior to analysis to allow for 
equilibration between 226Ra and its daughter isotopes, 214Pb and 214Bi (supported 210Pb). Total 
210Pb (46.5 keV photopeak) and 137Cs (662 keV photopeak) activity was measured for all 
samples along each core using a Canberra GL 2020 Low Energy Germanium detector (Virginia 
Institute of Marine Science Geochronology Lab). Total 210Pb counts were corrected for detector 
efficiency and self-attenuation using the point-source method (Cutshall et al., 1983). 
Concentrations of excess 210Pb used to obtain age models were determined as the difference 
between total 210Pb and supported 210Pb (Table 1). 137Cs is a bomb-produced radionuclide used to 
verify accumulation rates determined by 210Pb geochronology. 137Cs is a by-product of nuclear 
weapons testing. It first occurred in the atmosphere in about 1952 and peaked during 1963-64. It 
adsorbs strongly to fine-grained sediments and therefore can be used to determine the time of 
deposition of sediments that have been exposed to atmospheric fallout.  Peak 137Cs activity is 
assumed to be 1963. 

The constant flux-constant sedimentation (CFCS) model (Corbett & Walsh, 2015) was 
used to calculate sedimentation rates over the last ~100 years at all sites, assuming a constant 
rate of accumulation and flux of excess 210Pb. These rates were calculated using the following 
formulas: 

Az = A0 e-λt 

t = z / S 

where Az is the excess (unsupported) 210Pb activity for a sample at depth z, A0 is the 
excess 210Pb activity at the time of sample collection, λ is the 210Pb decay constant, and t is 
elapsed time since burial. To calculate a vertical accretion rate (S), the natural log of excess 210Pb 
activities were plotted against depth to obtain a slope of the best-fit line (m): 

S = λ / m 
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Using Parrott Creek’s core 7, 4-centimeter (cm) samples were taken from the top of the 
core at 12 cm intervals until a depth of 140 cm was reached. Each sample farther along the core 
was still 4 cm along the length of the core, but it occurred at 28 cm intervals (Table 1). 

 

Chemical Sampling 

The Evaluation of Dredged Material Proposed for Discharge in the Waters of the U.S. – 
Testing Manual was developed as a joint effort by the Environmental Protection Agency (EPA) 
and the U.S. Army Corps of Engineers (EPA&USACE, 1998) and is referred to as the “Inland 
Testing Manual (ITM).” The purpose of the manual was to “establish procedures applicable to 
the evaluation of potential contaminant-related environmental impacts associated with the 
discharge of dredged materials in inland waters, near coastal waters and surrounding environs.” 
The ITM was primarily developed to establish testing protocols associated with the disposal of 
dredged material discharges associated with navigation dredging.   

The ITM utilizes a tiered approach to determine test requirements for dredged material 
disposal. There are four tiers: Tier I is an evaluation based on existing information; Tier II 

Sample ID
Depth 

Range (cm)

Mean 
Depth 
(cm)

Depth 
Range ± 

(cm)

Excess 
210Pb 

DPM/g

210Pb Error 
(±DPM/g)

Ln(Excess)
Total 
137Cs 

(DPM/g)

137Cs Error 
(±DPM/g)

PC-07_8-12cm 8 - 12 cm 10 2 4.239 0.2328 1.44 0.2171 0.01720
PC-07_24-28cm 24- 28 cm 26 2 3.309 0.2044 1.20 0.3475 0.02123
PC-07_40-44cm 40 - 44 cm 42 2 0.604 0.1116 -0.50 0.0000 0.00000
PC-07_56-60cm 56 - 60 cm 58 2 0.453 0.1069 -0.79 0.0000 0.00000
PC-07_72-76cm 72 - 76 cm 74 2 0.409 0.1214 -0.89 0.0454 0.00882
PC-07_88-92cm 88 - 92 cm 90 2 0.554 0.1196 -0.59 0.0000 0.00000
PC-07_104-108cm 104 - 108 cm 106 2 0.438 0.1076 -0.83 0.0000 0.00000
PC-07_120-124cm 120 - 124 cm 122 2 0.428 0.1048 -0.85 0.0000 0.00000
PC-07_136-140cm 136 - 140 cm 138 2 0.722 0.1219 -0.33 0.0000 0.00000
PC-07_168-172cm 168 - 172 cm 170 2 0.389 0.0945 -0.94 0.0000 0.00000
PC-07_200-204cm 200 - 204 cm 202 2 0.591 0.1152 -0.53 0.0000 0.00000
PC-07_232-236cm 232 - 236 cm 234 2 0.481 0.1137 -0.73 0.0000 0.00000
PC-07_264-268cm 264 - 268 cm 266 2 0.615 0.1159 -0.49 0.0000 0.00000
PC-07_304-308cm 304 - 308 cm 306 2 0.495 0.1139 -0.70 0.0000 0.00000
PC-07_336-340cm 336 - 340 cm 338 2 0.488 0.1133 -0.72 0.0000 0.00000
PC-07_368-372cm 368 - 372 cm 370 2 0.797 0.1114 -0.23 0.0000 0.00000
PC-07_400-404cm 400 - 404 cm 402 2 0.706 0.1269 -0.35 0.0000 0.00000
PC-07_432-436cm 432 - 436 cm 434 2 0.862 0.1297 -0.15 0.0000 0.00000
PC-07_464-468cm 464 - 468 cm 466 2 0.777 0.1243 -0.25 0.0000 0.00000
PC-07_496-500cm 496 - 500 cm 498 2 0.540 0.1159 -0.62 0.0000 0.00000

Table 1. Summary table of 210Pb and 137Cs chemical analysis of Parrotts Creek sample cores. 
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includes a chemical evaluation of identified contaminants of concern; Tier III is associated with 
general toxicity and bioaccumulation tests; and Tier IV provides for project specific toxicity and 
bioaccumulation tests.   

The development of testing requirements always starts with a Tier I evaluation, which is 
an analysis based on existing information. The evaluation can be based on previously collected 
physical, chemical or biological data; physical sediment characteristics (i.e. is the material 
comprised of sand, gravel or inert materials); or if the dredged material is associated with known 
sources of contamination.  If there is no available chemical data at the dredging site, but the 
material is a sandy or inert material or there are no known sources of contamination or 
contaminant pathways to the dredging site, then there is “no reason to believe” that the disposal 
of the dredged material would have an adverse impact at the disposal site.  Once it has been 
determined that there is “no reason to believe,” then the dredged material passes the Tier I and no 
additional evaluation is required. If, however, there is “reason to believe” that there is the 
potential for contaminants to exist at the dredging site, then a Tier II evaluation would be 
initiated. The “contaminants of concern” must be identified and a sampling plan should be 
designed to address the concentration of those specific contaminants in the site sediment and 
water. The results of the Tier II evaluation determine the need for evaluation at higher tiers. If 
the dredging site passes a Tier I evaluation, the only other time that chemical testing may be 
required is for disposal of dredged material into a regulated area such as a landfill. 

 Parrotts Creek passes the Tier I evaluation, but because this creek has a high percentage 
of fines, the material will likely go to a confined upland disposal area. Two samples were 
collected from Parrotts Creek in the Rappahannock River for chemical testing – one at an up-
creek location and one at a down-creek location (Figure 9). A grab sampler was used for data 
collection. The grab sampler was thoroughly cleaned before samples were extracted by rinsing in 
water, with any excess debris scrubbed off with a brush. Once retrieved with sediment inside, the 
grab sampler was set on the side of the boat to allow any excess water to drain. The closed grab 
sampler was then positioned on the side of the boat with the mouth of the sampler hanging over 
the edge, to prevent the sediment from coming in contact with the surface of the boat and 
potentially contaminating the sample. Sediment was scooped into sterile glass containers of 
various sizes provided by Enthalpy Analytical using a stainless-steel spoon. Samples were then 
placed in coolers below 43oF and taken to Enthalpy Analytical the following day.  

 The samples were then tested for a variety of different chemicals, toxins, and metals. 
Table 2 illustrates what each sample was analyzed for, as well as potential sources. The results 
are shown in Appendix D, but neither sample location had any of the contaminants in quantities 
larger than the limits of the tests used and therefore, no contamination-related issues are 
anticipated regarding placement or disposal of dredged material. 
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Benthic and Fisheries Assessment  

  Parrotts Creek is located in the mesohaline salinity zone of the lower Rappahannock 
River. Salinity ranges from about 5 to 18 ppt. The benthic communities around the Bay and its 
watersheds have been assessed using the Index of Biological Integrity. This index ranks the 
relative value of bottom communities around the Chesapeake Bay by comparing values of key 
benthic community attributes (“metrics”) to reference values expected under non-degraded 
conditions in similar habitat types. It is therefore a measure of deviation from reference 
conditions. Overall, the Rappahannock River had good ecosystem health (B-) in 2020 
(EcoHealth, 2020). Nitrogen and phosphorous indicator scores remained the same between 2019 
and 2020, but the benthic community and turbidity indicator scores declined. In 2020, the 
Rappahannock was classified as average, 40% to <60%, on the benthic IBI scale (EcoHealth, 
2020). 

 

Analysis: Source: 
MTBEX* fuel component for gasoline engines 

TCLP Silver Industrial use 
TCLP Mercury Industrial use 
TCLP Arsenic Industrial use 

TCLP Lead Industrial use 
TCLP Barium Industrial use 

TCLP Selenium Industrial use 
TCLP Cadmium Industrial use 
TCLP Chromium Industrial use 

PCB** Commercial electrical equipment 
TCLP Predetermination SVOC*** Occurs naturally/Industrial use 

TCLP Pest Industrial use 
TCLP Herb Industrial use 

Semi-Volatile Hydrocarbons as TPH Diesel 
Range Organics**** Compounds in diesel fuel 

Organochlorine Pesticides and PCB’s as 
Aroclor Pesticides in agriculture 

TCLP Organochlorine Herbicides Pesticides in agriculture/plant removal 
TCLP Organochlorine Pesticides and PCB’s Pesticides in agriculture 

Table 2. A list of chemicals and metals tested in samples taken from Parrotts Creek as well as their 
possible source 

Note: TCLP stands for “Toxicity Characteristic Leaching Procedure” 
*MTBEX refers to methyl tert-butyl ether (MtBE) which is the analysis of benzene, toluene, 
ethylbenzene, and xylenes (BTEX) 
**PCB refers to polychlorinated biphenyls, a harmful and highly toxic industrial compound 
***SVOC refers to Semi Volatile Organic Compounds 
****TPH refers to Total Petroleum Hydrocarbons 
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 The lower Rappahannock River experiences annual periods of seasonal hypoxia where 
dissolved oxygen concentrations drop below 2 mg O2 per liter during the summer due to a variety 
of anthropogenic factors. Areas experiencing seasonal hypoxia can see reductions in 
macrobenthic production as high as 85%. During these hypoxic periods, mobile, non-hypoxia 
resistant benthic fauna migrate out of the area, and sessile fauna decrease or stop all non-
respiratory activity, leaving the majority of macrobenthic production to hypoxia resistant species. 
In this area of the river, those species are primarily disturbance-related annelids such as 
Paraprionospio pinnata, Nereis succinea, and Streblospio benedicti. The primary hypoxia 
resistant bivalve in the area contributing to macrobenthic production is the Baltic clam (Limecola 
balthica) (Sturdivant et al., 2013). However, despite being both hypoxia resistant and the 
dominant bivalve in the area, hypoxic conditions can still cause up to a 40% reduction in Baltic 
clam fecundity, and in extreme cases, lead to local population extinctions (Long et al., 2014). 

 The abundance and distribution of juvenile fish are monitored as indicators of 
ecologically important finfish stocks. Recent VIMS seine surveys of the Rappahannock River 
found that levels of juvenile commercially and recreationally valued striped bass (Morone 
saxatilis) were similar to historical averages. However, the same survey found that levels of 
juvenile American shad (Alosa sapidissima), alewife (Alosa pseudoharengus), blueback herring 
(Alosa aestivalis), and white perch (Morone americana) were all lower than historical averages 
(Buchanan et al., 2021).  

Schloesser and Fabrizio (2019) found that a particular area or habitat type may 
disproportionately support juveniles of one species due to the influence of spatially varying 
environmental factors which ultimately reveals spatial patterns. The estimation of habitat 
suitability for each forage species includes consideration of environmental and physical 
conditions (e.g., distance to shore, percent fine sediment). The study found that the 
Rappahannock River was potentially a higher-value habitat for valuable striped bass juveniles 
compared to other Chesapeake Bay tributaries. 

 
Dredging impacts to fisheries is a concern that has been evaluated and researched by the 

Army Corps of Engineers over the years. Motile forms of biota should be able to avoid the 
dredging operation; as such, most fish will not be impacted. The main potential impact is by 
entrainment of the species in the hydraulic dredging operation itself. The proposed project would 
result in the temporary destruction of marine habitat and the associated benthos in the channel. 
For bivalves, larval stage impacts have been reported. However, after dredging, repopulation of 
benthic organisms within the dredging will begin quickly (Newell et al., 1998). In estuaries, 
communities are well adapted to rapid recolonization of deposits because they are typically 
subject to frequent natural disturbances. Rates of recovery vary from 6-8 months in estuarine 
muds, and possibly 2-3 years in sand and gravel habitats. 

 
Sometimes permitting agencies will invoke a time of year (TOY) restriction on dredging 

when species are migrating and/or overwintering. In addition, deeper dredging projects will limit 
the frequency and duration of impacts over time, because additional cycles of dredging may not 
be needed. In general, this project will not cause long-term adverse effects on the surrounding 
ecosystem. Any effects on the environment should be minimal and be offset by the project 
benefits of maintaining safe navigation and commerce. 
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Currently, Parrotts Creek is listed as a Shellfish Condemnation Zone by the Virginia 
Department of Health, meaning that there are no active harvesting permits, as the area has been 
deemed unsafe for the human consumption of shellfish harvested from the location due to 
pollution (Figure 10). Only one private oyster lease crosses the channel for Parrotts Creek 
(Figure 11). Because Parrotts is a federally-authorized channel, this should not impact any 
potential dredging. No submerged aquatic vegetation (SAV) occurs at the site. 

  Channel Design and Disposal Strategy  

Channel Design 

The Parrotts Creek channel is 4,800 ft long and 60 ft wide with a turning basin at 
Millstone Landing. The federally-approved channel depth is -6 ft MLLW. The spit extending 
from the north side of the creek causes the creek to narrow, possibly restricting tidal flow to 
some degree. This restriction causes an increase in current velocity which tends to deepen the 
channel. The federally-defined channel outline was downloaded in GIS format from the U.S. 
Army Corps of Engineers. Though it comes in close to the spit, it aligns with the channel 
markers. However, the outbound channel does not align with the natural channel at the curve just 
outside the creek (Figure 8). This could be the result of the channel shifting naturally and 
scouring out since it was originally dredged in the 1950s. 

Presently, to create a -6 ft MLLW channel and 1 ft of over dredge (total dredge depth -7 
ft MLLMLLW), approximately 24,300 cubic yards (cy) (Table 3) of material will be 
hydraulically dredged and disposed of (Figure 12). Today, the proposed channel maintenance is 
needed in and along most of the channel, except near the spit. The calculated DEM is represented 
in various colors to show the amount of dredging necessary. Sections of the channel that require 
more dredging are shown in red. Sections of the channel where less material needs to be 
removed are shown in green. Areas deeper than -7 ft MLLW do not have to be dredged and are 
shown in white.  

The nature of channel dredging and maintenance can be seen in the core logs and 
depositional patterns. Typical channel cross-sections depict the change from existing bottom that 
will occur due to dredging (Figure 13). They show that the channel has been infilling since it was 
last dredged. Most of the material would come from Profile A (location shown on Figure 12), 
which is the innermost section of the channel. Profile C shows that the defined channel does not 
line up with the existing natural channel. This could either be a GIS data error or the existing 
channel could have migrated since the 1956 dredging which is most likely. This is not an issue 
because if the channel is dredged as proposed, it will effectively widen the channel increasing its 
useful life estimate. 

 Sediment analysis of cores taken in the channel shows that the material is mostly clay 
with over 90% fines so it cannot be placed along the shoreline (Figure 14). Core PC-02 is 
slightly sandy, but it still has over 60% fines. Core PC-06 is located near the spit (Figure 9) and 
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is sandy; however, the bottom is deep and does not need to be dredged in this section of the 
channel.  

Also modeled was a slightly shallower dredge depth, should the county seek to pursue a 
less expensive option. A -5 ft MLLW channel with a 1 ft over dredge would require about 
12,000 cy (Table 3) of material to be removed. This option reduces both the dredging cost per 
volume and reduces the footprint needed for a disposal area. However, a channel needs to be at 
least 6 ft deep so that a buoy-tender can access the site to set and/or maintain aids to navigation 
(ATONs). Unless disposal of material is an issue, the -6 ft MLLW is still the preferred option. 
Also calculated was a -7 ft MLLW channel with a 1 ft over dredge. The amount of material that 
would need to be removed increases to 39,000 cy and because it is all fine material it would need 
to be disposed of in an upland disposal facility. 

Table 3. Summary of proposed channel dredging depths at 
Parrotts Creek. Note: a -6 ft MLLW depth is needed for 
ATON maintenance so the * scenario is the preferred option. 
Channel Depth Overdepth Total Volume Fines 

(ft MLLW) (ft) (ft MLLW) (cy) 
Dredging entire federal channel 

-5 -1 -6 12,000 
-6* -1 -7 24,300 
-7 -1 -8 39,000 

 

Disposal Strategy 

Because most of the material to be dredged is fine sediment, it cannot be placed along the 
shoreline, but rather requires a confined upland disposal site. Containment dykes are used to 
retain water borne sediments, hydraulic fills, and other fills. To provide a storage facility for soil 
or other soil materials, it is common practice to first construct a containment dyke around the 
extremity of the area to be filled. The function of the containment dyke is to prevent loss of the 
fill into the surrounding environment. Rather than dig into the ground to construct a dyke with 
existing material on site, Geotube® units may be utilized to construct the dyke using locally 
available dredge material as the dyke fill. This reduces the amount of material that needs to be 
stored inside the dyke thereby reducing the overall footprint. Geotube® is a registered trademark 
of TenCate Geosynthetics. The tubes come in various sizes, weights, and filtering ability and can 
be placed into a wide variety of configurations. Typically, they are filled with dredge material to 
create the dyke on the outside of the disposal area, and additional material can be placed inside 
the dyke. They also can be used as dewatering tubes that hold the dredge material until it dries 
(Figure 15). 

The Upper Middlesex Volunteer Fire Department (UMV-FD) owns property near 
Parrotts Creek (Figure 16). Their property would be suitable for the creation of a confined upland 
disposal site for the Parrotts Creek dredge material. It is anticipated that a dredge pipe could be 
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laid to the site so that the Parrotts Creek material could be hydraulically-dredged and pumped. 
The best path for the pipe would be for it to be laid cross through the finger creek adjacent to 
Millstone Landing, cross through the woods, and along the edge of the fields. Along this route, 
no roads have to be crossed and only one property owner would have to give permission for the 
route. The placement area does not have to be placed exactly where shown on the map. It can be 
moved to accommodate the UMV-FD use of the site or replicated on a different parcel 
altogether. As shown, it has a perimeter of about 2,160 ft and covers 5.7 acres. Because the 
amount of material is relatively small, rather than build a dyke out of Geotubes®, one layer of 
dewatering tubes can be used for the Parrotts Creek dredge material. The proposed configuration 
is shown in Figure 17. Seven tubes that are about 37 ft wide and 6.5 ft tall would be placed at the 
site and filled with dredge material. Once the tubes dewater, they can either be left in place, the 
bags cut and the material either reused for beneficial use or hauled to the landfill. The water 
coming out of the Geotubes® would be filtered and should meet water quality standards for 
return to the creek. 

Mechanical dredging of the creek also is possible, but generally, it only is viable for 
small amounts of dredge material. The material would be dug out of the channel, placed on a 
barge and taken to a site adjacent to the channel that dump trucks can access. The dump trucks 
would be lined to hold the material inside the bed. The material would be placed in the trucks 
and hauled off to the landfill or other available site. In general, the standard tandem dump truck 
will hold 10 cy of material. However, with the Parrotts Creek material being about 90% clay, a 
more conservative estimate is 8 cy per truck load is probably more realistic. For the -6 ft MLLW 
(-5 ft MLLW + 1 ft) scenario, that would result in 1,500 truckloads. 

The -6 ft MLLW with 1 ft over depth (total dredge depth -7 ft MLLW) is the preferred 
dredging option. Creating a deeper channel will increase the amount of material that has to be 
disposed of in an upland containment facility. The shallower option is not preferred because the -
6 ft depth is needed if ATONs will be maintained by the US Coast Guard in the channel. The -6 
ft MLLW alternative is laid out in the Joint Permit Application (Appendix E). 

Because the upland disposal site is located on the UMV-FD property, Middlesex County 
will have to work with the Fire Department to determine maintenance issues at the site. 
Maintenance could include installing access pathways and mowing of vegetation on the site. 
Once the material inside the confinement area dries, it can be dug up and removed to a landfill or 
used as upland fill elsewhere. In addition, the Geotubes® themselves can be chopped up and 
removed to the landfill, if desired. YouTube videos showing typical operations for dewatering 
tubes are https://www.youtube.com/watch?v=UN7SdfiFHeE and 
https://www.youtube.com/watch?v=2PHljg-HR98. 

Costs 

Estimated costs were provided by Waterway Surveys & Engineering and TenCate 
Geosynthetics Americas. The project cost has $700,000 included for mobilization/demobilization 
so there would be significant savings if the other shallow water draft channels on the 
Rappahannock River were combined with the Parrotts dredging project (Table 4). Because 

https://www.youtube.com/watch?v=UN7SdfiFHeE
https://www.youtube.com/watch?v=2PHljg-HR98
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Useful Life Estimate 

After dredging, shoaling within the channel is not linear; it starts fairly quickly after 
dredging but slows over time as the channel reaches equilibrium. During dredging, the cut of the 
bottom material should be sufficient to allow slope material to slough off (or cave) to the natural 
underwater shape of the bottom without encroaching the desired channel dimensions. However, 
some slumping of the dredge channel side slopes may occur over time, causing infilling of the 
channel. In addition, Parrotts Creek channel also will be affected by the continued disintegration 
of the spit across the mouth of the creek because it is in such close proximity. The spit is eroding, 
and the marsh is disintegrating even with the rock sill along the front (Figure 18). The old 
bulkhead at the tip of the spit and along the back is in complete disrepair. As erosion continues, 
material will be deposited into the channel, and the hydrodynamics of the system may be 
affected particularly wave energy inside the creek. Some of the dredge material could be placed 
on the spit to rebuild it, but though this would help to maintain the spit and its habitats, it has 
several disadvantages. Most of the material that needs to be dredged contains 90% fines with 
very little sand; only core 2 has any sandy content and that is only 35% of the amount of material 
to be dredged. Because the bulkhead is in disrepair, the sediment would move immediately back 
into the channel and disperse into the creek and river increasing sediment content of adjacent 
waters. Also, only a small amount of material (approximately <500 cy) would be needed to 
rebuild the spit which could increase the cost of the project by increasing time on site.  

For these reasons, estimating the useful life of the dredge project is difficult for Parrotts 
Creek. Using 210Pb radioisotopes found within our core  taken inside the creek (Figure 8), it was 
found that Parrotts Creek has an average sediment accretion rate of 0.43 cm/yr (0.02 ft/yr) 
(Figure 19). 137Cs radioisotopes are used to determine the approximate age of the sediments at a 
particular depth by assuming the peak of 137Cs is the year 1963. As the 137Cs peak is located at a 
shallow depth (approximately 24 to 28 cm), it supports the findings of a relatively low (0.46 
cm/yr) accretion rate.  

Comparing survey data obtained by the US Army Corps of Engineers in 2016 to the 2020 
survey data collected for this report shows that the change is occurring in the channel (Figure 
20). Though the 2016 survey did not extend in the creek past the spit, the more energetic outer 
channel accreted about 1.25 ft over the four years resulting in an annual accretion rate of about 
0.3 ft/yr. An analysis of change between a 2019 US Army Corps of Engineers survey and the 
2020 survey, the rates of change were both accretion and erosion and were mostly less than 0.3 
ft/yr. The no change was used to denote change that was between +0.1 ft/yr and -0.1 ft/yr which 
is probably within the error rate of the surveys. Though sedimentation may initially increase after 
dredging, the natural relatively low rates of change indicate a rough estimate of useful life of this 
project is at least 10-20 years. 
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Figure 1. Location of Parrotts Creek within the Chesapeake Bay estuarine system. 
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Figure 2. An orthorectified image showing Parrotts Creek in 1937. From Shoreline Studies Program Shoreline Change 
Database. 
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Figure 3. Federally-defined channel at Parrotts Creek and the location of dredge 
material placement from the 1956 new dredge work. From USACE. 
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Figure 4. An orthorectified image showing Parrotts Creek in 1968. From Shoreline Studies Program Shoreline Change Database. 
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Figure 5. An orthorectified VBMP image showing Parrotts Creek in 2017 with disposal areas from 1956. 
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Figure 6. Parrotts Creek on the 2017 VGIN image showing the 1937 and 2017 shorelines and 
1937-2017 end point rate of change categorization. From Shoreline Studies Program Shoreline 
Change Database. 
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Figure 7. Survey points taken on November 19, 2020 to determine existing bottom elevations at 
Parrotts Creek. 
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Figure 8. Digital Elevation Model (DEM) derived from survey points showing existing 
bathymetry of Parrotts Creek. 
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Figure 9. Location of vibracores and chemical samples taken in Parrotts Creek. 
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Figure 10. The areas of Parrotts Creek that have been condemned for shellfish harvesting. 
From https://webapps.mrc.virginia.gov/public/maps/chesapeakebay_map.php 
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Figure 11. Private oyster ground leases and public bottom that will be affected by the proposed 
Parrotts navigation channel. From 
https://webapps.mrc.virginia.gov/public/maps/chesapeakebay_map.php 
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Figure 12. Digital elevation model (DEM) showing the locations in the channel that are shallower than -7 ft MLLW. Areas that need 
more material removed are shown in red. Areas that need less material removed are shown in green. Areas deeper than -7 ft MLLW 
are shown in white because no dredging need occur. Also shown are the locations of typical cross-sections of the channel. 
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Figure 13 Typical channel cross-sections looking up-creek at Parrotts. Their location is shown on Figure 12. 
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Figure 14. Along-channel cross-section showing the position of the cores, and the type of material in the core. Core locations are 
shown on Figure 9. The dredge depth is -7 ft MLLW 



31 | P a g e  
 

  

Figure 15. Example photo of a Geotube® used for dewatering sediment and how it works. Source: acigs.org and 
TenCate websites. 
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Figure 16. Potential location for Geotube® placement for upland disposal at the 
Upper Middlesex Volunteer Fire Department property. 
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Figure 17. Configuration of dewatering Geotubes® at the confined upland disposal site. 



34 | P a g e  
 

  

Figure 18. Top: Google Earth image (May 1, 2021) and Bottom: photo taken by 
VIMS, Shoreline Studies Program personnel (April 5, 2021) of the spit that occurs 
at the mouth of Parrotts Creek. 
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Figure 19. Result plots from the 210Pb and 137Cs testing showing the modeled sedimentation 
rates. 



36 | P a g e  
 

 

Figure 20. Elevation change between the 2016 USACE survey and the 2020 survey for this 
project. 
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FOR AGENCY USE ONLY 

Notes: 

JPA# 

APPLICANTS 
PLEASE PRINT OR TYPE ALL ANSWERS. If a question does not apply to your project, please print N/A (not applicable) in the space 
provided. If additional space is needed, attach extra 8 ½ x 11 inch sheets of paper. 

 Regional Permit 17 Checklist (RP-17) 

 SPGP 
Check all that apply 

      DEQ Reapplication 
Existing permit number: 
___________________ 

      Receiving federal funds 
Agency providing funding: 
_______________________

PREVIOUS ACTIONS RELATED TO THE PROPOSED WORK (Include all federal, state, and local pre application 
coordination, site visits, previous permits, or applications whether issued, withdrawn, or denied) 

Historical information for past permit submittals can be found online with VMRC - https://webapps.mrc.virginia.gov/public/habitat/ - or VIMS -
http://ccrm.vims.edu/perms/newpermits.html 

Agency Action / Activity Permit/Project number, 
including any non-reporting 

Nationwide permits 
previously used (e.g., NWP 

13) 

Date of Action If denied, give reason for denial 

1. APPLICANT, AGENT, PROPERTY OWNER, AND CONTRACTOR INFORMATION
The applicant(s) is/are the legal entity to which the permit may be issued (see How to Apply at beginning of form).  The
applicant(s) can either be the property owner(s) or the person/people/company(ies) that intend(s) to undertake the activity.
The agent is the person or company that is representing the applicant(s). If a company, please also provide the company
name that is registered with the State Corporation Commission (SCC), or indicate no registration with the SCC.
Legal Name(s) of Applicant(s) Agent (if applicable) 

Mailing address Mailing address 

City State ZIP Code City State ZIP Code 

Phone number w/area code Fax Phone number w/area code Fax 

Mobile E-mail Mobile E-mail

State Corporation Commission Name and ID number (if 
applicable) 

State Corporation Commission Name and ID number (if 
applicable) 

Certain permits or permit authorizations may be provided via electronic mail.  If the applicant wishes to receive their 
permit via electronic mail, please provide an e-mail address here: ________________________________________________ 

Application Revised: October 2019 7 

     Pre-Construction Notification (PCN)
         NWP # _________
         RP # 05 
(For NWPs & RP 05 ONLY - No DEQ-VWP 
permit writer will be assigned) 
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