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Reach 9 
 
Watershed Occoquan, Subwatershed 444 
HUC Code 02070010 
Parcel Ownership HOA Land 
County Owned or Maintained No 
Drainage Area 76 acres (25% Impervious Area) 
Location Headwater stream begins at a culvert downstream of Sturbridge 


Road between Colby Drive and Orleans Street 
Reach Length 2,300 feet 
  
Existing Conditions 


This channel is unstable with actively widening, raw, vertical banks and downcutting below the 
active root zone.  Large trees along the stream banks are undermined and unstable. Sediment 
deposition was observed through the reach. This channel flows directly into Hooes Run.  Instream 
habitat and water quality appears fair; however, the benthic community lacks diversity and is 
dominated by pollution-tolerant organisms.  The riparian area has been heavily encroached upon by 
residential development in the upstream portion, but transitions into a more wooded buffer 
downstream. One partially exposed utility crossing was observed within this reach. 
 
No stormwater management facilities that were inspected as part of this watershed study are within 
this stream’s drainage area. Existing condition photographs are provided herein, along with a 
drainage area map that highlights the impervious surfaces and the piped network. 


 
Design Goals 


Implement Natural Channel Design (NCD) techniques to restore the stream and mimic, as much as 
possible, the characteristics of a stable, “natural” stream.  The design shall reconnect the stream to 
the existing floodplain by raising the channel to reduce channel velocities, increase 
evapotranspiration, improve pollutant removal, diversify available riparian habitat, and restore 
groundwater levels. This shall be accomplished by developing a stable cross section and stream 
pattern and installing grade control as needed (e.g. cross vanes, step pools, etc.).  This is a headwater 
stream with its drainage area primarily piped; therefore, stabilizing the upstream stream banks will 
greatly reduce the sediment source that is the primary cause of the noted aggradation. In addition, 
planting native trees, shrubs, and herbaceous materials will assist in further stabilizing the stream 
banks and will provide additional habitat. 
 


Design Concepts 
The conceptual cross sectional area and target flow rate were determined by applying an 
enlargement factor1 to rural Maryland regional curve data2 as presented on the Conceptual Plan.  
Channel sizing was done iteratively solving Manning’s open channel flow equation for width and 
depth using the target flow rate, riffle slope, and n-value (see table below).  Channel pattern follows 
the existing channel using aerial photography and 2-foot contours.   
 
 


                                                           
1  Caraco, D.S. 2000. Dynamics of urban stream channel enlargement. Watershed Protection Techniques 3(3):729-


734. 
2  U.S. Fish and Wildlife Service.  Maryland Stream Survey: Bankfull Discharge and Channel Characteristics of 


Streams in the Piedmont Hydrologic Region.  CBFO-S02-01.  March 2002. 
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Parameter Reach 9 


Target Flow Rate 41 cfs 
Design Riffle Slope 0.020 ft/ft 


Proposed Channel Width 11.0 ft 
Proposed Channel Max. Depth 1.5 ft 
Manning’s n-value (channel) 0.035 


 
Typical details for the conceptual stream restoration design are provided as a supplement.  This 
supplement provides typical design details that will likely be employed in the final restoration 
design plan such as a riffle with a reinforced bed, rock and wood stream structures, and a typical 
planting detail.    


Next Steps 
In order to satisfy design goals, more existing condition data is required including, but not limited to, 
six-inch contour interval topography, wetland and stream delineation, tree information along the 
stream channel and potential access paths, adjacent utility elevations (e.g. culvert and other outfalls, 
underground utilities, etc.), and property and utility easements.   This data is necessary to develop a 
more accurate restoration design that will follow the existing channel as much as possible and will 
avoid high-value trees and other pertinent, existing infrastructure. 


 
Access 


Construction access and staging are available within the utility easement off Colby Drive and Orleans 
Street. The tree survey will help identify access parallel to the stream. 


 
Cost Estimate 


Total Restoration: $ 1,895,000 (Per pound of Total Phosphorous (TP) $ 12,000) 
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1. Looking upstream at beginning of Reach 9 – culvert from under Sturbridge Road. 


 


 
2. Looking downstream behind residences along Colby Drive.  Channel is compromising adjacent 


infrastructure and trees as it continues to actively widen and downcut.  Sediment deposition is evident 
throughout reach. 
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3. Looking upslope at a stormwater outfall approximately 125 feet downstream of Sturbridge Road.  


Stormwater flows unchecked from the streets in the surrounding development. 
 


 
4. Looking downstream at massive erosion approximately 600 feet downstream from Sturbridge Road. 
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5. Looking upstream at undermined tree as the channel continues to actively widen and downcut.  The 


tree is located at a tight meander that is migrating toward private residences.   
 


 
6. Exposed utility at confluence with Hooes Run. 
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7. Looking upstream from confluence with Hooes Run.   
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Cost	Estimate


Watershed																	Occoquan,	Subwatershed	444


ITEM/DESCRIPTION QTY UNIT UNIT COST
ITEM           


SUB-TOTAL
EXTENDED      


SUB-TOTALS
UNIT COST 
SOURCE1


General Conditions
1.1 Mobilization (10%) 1 LS $127,609.80 $127,609.80 Estimated


$127,609.80
Construction Surveying


2.1 Construction Stakeout 2,300 LF $30.00 $69,000.00 Contractor Bids
2.2 As-Built 2,300 LF $20.00 $46,000.00 Contractor Bids


$115,000.00
Erosion/Sediment Control


3.1 Temporary Construction Entrance 3 EA $1,000.00 $3,000.00 PWC Unit Price
3.2 Super Silt Fence 1,200 LF $20.00 $24,000.00 PWC Unit Price
3.3 Tree Protection/Orange Mesh Fence 10,462 LF $2.50 $26,155.00 PWC Unit Price
3.4 Stream Crossing (Stone) 0 CY $22.70 $0.00 FFX Unit Price
3.5 Stream Crossing (24" CMP) 0 LF $55.00 $0.00 PWC Unit Price
3.6 Stream Crossing (30" CMP) 0 LF $65.00 $0.00 PWC Unit Price
3.7 Stream Crossing (Filter Fabric) 0 SY $3.70 $0.00 FFX Unit Price
3.8 Pump Around 12 WK $900.00 $10,800.00 Contractor Bids


$63,955.00
Access Road


4.1 Access Road with Deck Mats 3,011 LF $22.00 $66,242.00 Contractor Bids
4.2 Guard Rail Removal and Reset 0 LF $34.05 $0.00 FFX Unit Price
4.3 Trafic Barricade (TB-1) 8 EA $1,500.00 $12,000.00 PWC Unit Price


$78,242.00
Clearing and Demolition


5.1 Clearing & Grubbing 2.26 AC $10,000.00 $22,573.00 PWC Unit Price
$22,573.00


Grading and Structures
6.1 Stream Grading 2,300 LF $300.00 $690,000.00 Contractor Bids
6.2 Rock Material2 2,300 LF $100.00 $230,000.00 Contractor Bids


$920,000.00
Vegetation


7.1 Seed (Permanent) and Straw 10,925 SY $1.49 $16,278.75 Contractor Bids
7.2 Vegetation - Live Stakes 4,600 EA $2.50 $11,500.00 Contractor Bids
7.3 Vegetation - 1 gal. Container 3,170 EA $9.50 $30,115.00 Contractor Bids
7.4 Invasive Species Control 1 LS $10,000.00 $10,000.00 Contractor Bids


$67,893.75
Miscellaneous Materials


8.1 Coir Fiber Matting 3,067 SY $2.75 $8,434.25 Contractor Bids
$8,434.25


$1,403,707.80
$210,556.17
$280,741.56


$1,895,005.53
$1,052.78


$12,116.40
1 The following abbreviations are used in the Unit Cost Source column:
PWC Unit Prince - Prince William County Unit Price List, revised November 17, 2011
FFX Unit Price - Fairfax County Comprehensive Unit Price Schedule, revised March 15, 2013
2Rock material includes 1 ft. reinforced bed mix along entire reach and structure rock
3 Schueler, T. and Stack, B. Table 3: Edge of Stream 2011 Interim Approved Removal Rates per Linear Foot of Qualifying Stream Restoration. 
May 13, 2013. Recommendations of the Expert Panel to Define Removal Rates for Individual Stream Restoration Projects
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TOTAL
20% Engineering and Survey
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SUBTOTAL
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Cost Per Linear Foot








 
Conceptual Design Narrative 


 


 


Occoquan Subwatershed Study – Conceptual Plans 


10/07/2013       Page 1 


 


Reach 10 
 
Watershed Occoquan, Subwatershed 444 
HUC Code 02070010 
Parcel Ownership HOA Land 
County Owned or Maintained No 
Drainage Area 51 acres (23% Impervious Area) 
Location Headwater stream begins at a culvert downstream of Valleywood 


Drive, approximately 250 feet south of Oakwood Drive 
Reach Length 1,700 feet 
  
Existing Conditions 


Between Valleywood Drive and the power utility easement, the channel is very unstable with 
actively widening, raw, vertical banks and downcutting below the active root zone.  High amounts 
of deposition are evident in the channel as it flows through the power utility easement and ties into 
Hooes Run.  The riparian area has been compromised by the power utility easement and encroaching 
residential development.  Both water quality and instream habitat appear poor, which has resulted in 
a poorly populated, pollution-tolerant benthic community.  A sanitary line runs parallel along the 
entire reach and is exposed at the upstream end.  Telephone and other electric utilities are exposed 
through the entire length. 
 
No stormwater management facilities that were inspected as part of this watershed study are within 
this stream’s drainage area.  Existing condition photographs are provided herein, along with a 
drainage area map that highlights the impervious surfaces and the piped network. 


 
Design Goals 


Implement Natural Channel Design (NCD) techniques to restore the stream and mimic, as much as 
possible, the characteristics of a stable, “natural” stream.  The design shall reconnect the stream to 
the existing floodplain by raising the channel to reduce channel velocities, increase 
evapotranspiration, improve pollutant removal, diversify available riparian habitat, and restore 
groundwater levels. This shall be accomplished by developing a stable cross section and stream 
pattern and installing grade control as needed (e.g. cross vanes, step pools, etc.).  This is a headwater 
stream with its drainage area primarily piped; therefore, stabilizing the upstream stream banks will 
greatly reduce the sediment source that is aggrading in the downstream portion of the channel.  In 
addition, planting native trees, shrubs, and herbaceous materials will assist in further stabilizing the 
stream banks and will provide additional habitat. 
 


Design Concepts 
The conceptual cross sectional area and target flow rate were determined by applying an 
enlargement factor1 to rural Maryland regional curve data2 as presented on the Conceptual Plan.  
Channel sizing was done iteratively solving Manning’s open channel flow equation for width and 
depth using the target flow rate, riffle slope, and n-value (see table below).  Channel pattern follows 
the existing channel using aerial photography and 2-foot contours.   
 


                                                           
1  Caraco, D.S. 2000. Dynamics of urban stream channel enlargement. Watershed Protection Techniques 3(3):729-


734. 
2 U.S. Fish and Wildlife Service.  Maryland Stream Survey: Bankfull Discharge and Channel Characteristics of 
Streams in the Piedmont Hydrologic Region.  CBFO-S02-01.  March 2002. 
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Parameter Reach 10 


Target Flow Rate 28 cfs 
Design Riffle Slope 0.030 ft/ft 


Proposed Channel Width 10 ft 
Proposed Channel Max. Depth 1.0 ft 
Manning’s n-value (channel) 0.035 


 


 
Typical details for the conceptual stream restoration design are provided as a supplement.  This 
supplement provides typical design details that will likely be employed in the final restoration design 
plan such as a riffle with a reinforced bed, rock and wood stream structures, and a typical planting 
detail.    


Next Steps 
In order to satisfy design goals, more existing condition data is required including, but not limited to, 
six-inch contour interval topography, wetland and stream delineation, tree information along the 
stream channel and potential access paths, adjacent utility elevations (e.g. culvert and other outfalls, 
underground utilities, etc.), and property and utility easements.   This data is necessary to develop a 
more accurate restoration design that will follow the existing channel as much as possible and will 
avoid high-value trees and other pertinent, existing infrastructure. 


 
Access 


Construction access and staging are available within the power utility easement from Oakwood Drive 
and on the sanitary line that runs parallel with the stream.  Additional access points may be 
considered at Valleywood Drive.  The tree survey will help identify access parallel to the stream. 


 
Cost Estimate 


Total Restoration: $ 1,361,000 (Per pound of Total Phosphorous (TP) $ 12,000) 
 


 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
L:\25000s\25100\25156.01\Admin\04-ENGR\03-Concept Plans\07-Reach 10\R10-Concept_2013-10.docx 
  







Reach 10 
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1. Looking upstream at the beginning of Reach 10 at the culvert from under Valleywood Drive.   


 


 
2. Looking at exposed utilities approximately 50 feet downstream of the culvert under Valleywood Drive.   
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Existing Condition Photographs 


 


 


Occoquan Subwatershed Study – Conceptual Plan 


10/07/2013       Page 4 
 


 
3. Looking upstream at an area of significant erosion along the upstream portion the reach. Some 


exposed utilities (cable, telephone) are also present in this area. 
 


 
4. Looking at the exposed manhole on the right bank of stream near Chalet Court.  A sanitary pipeline is 


also exposed in this area. 
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Existing Condition Photographs 
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5. Looking upstream at the channel near Harding Court.  This portion of the channel is significantly 


eroding and unstable. 
 


 
6. Looking approximately 550 feet upstream of power utility easement as the reach begins to show signs 


of significant aggradation due to upstream bank erosion.   
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7. Looking upstream at a series of small headcuts just prior to the channel flowing onto the power utility 


easement.   
 


 
8. Looking upstream at the portion of the channel within the power utility easement.  This section is 


significantly aggraded due to upstream erosion.  
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9. Looking downstream at Hooes Run at the sanitary crossing immediately upstream of the confluence 


with Reach 10. 







!(Point of
Analysis


Reach 10


Valleywood Dri ve


Oakwood Drive


Hooes Run


Wetland Studies and Solutions, Inc.


Drainage Area Map
Prince William County Digital Data


Occoquan Subwatershed Study
Conceptual Plan - Stream Reach 10


WSSI #25156.01
Original Scale: 1'' = 300'


L:\25000s\25100\25156.01\GIS\ConceptPlans\Streams\Reach10\Stream10_DA_20131001.mxd


®
0 300


Feet


Impervious Areas
within Drainage Area = 23%


Drainage Area = 51 ac.


Prince William County Roads
Prince William County Buildings
Prince William County Streams
Prince William County 2' Topography
Prince William County Parcels
Storm Sewer Pipe


Lat: 38° 40' 30.7" N
Long: 77° 17' 46.4" W











Cost	Estimate


Watershed																	Occoquan,	Subwatershed	444


ITEM/DESCRIPTION QTY UNIT UNIT COST
ITEM          


SUB-TOTAL
EXTENDED       


SUB-TOTALS
UNIT COST 
SOURCE1


General Conditions
1.1 Mobilization (10%) 1 LS $91,661.48 $91,661.48 Estimated


$91,661.48
Construction Surveying


2.1 Construction Stakeout 1,700 LF $30.00 $51,000.00 Contractor Bids
2.2 As-Built 1,700 LF $20.00 $34,000.00 Contractor Bids


$85,000.00
Erosion/Sediment Control


3.1 Temporary Construction Entrance 1 EA $1,000.00 $1,000.00 PWC Unit Price
3.2 Super Silt Fence 1,200 LF $20.00 $24,000.00 PWC Unit Price
3.3 Tree Protection/Orange Mesh Fence 3,701 LF $2.50 $9,252.50 PWC Unit Price
3.4 Stream Crossing (Stone) 11 CY $22.70 $249.70 FFX Unit Price
3.5 Stream Crossing (24" CMP) 25 LF $55.00 $1,375.00 PWC Unit Price
3.6 Stream Crossing (30" CMP) 0 LF $65.00 $0.00 PWC Unit Price
3.7 Stream Crossing (Filter Fabric) 6 SY $3.70 $22.20 FFX Unit Price
3.8 Pump Around 9 WK $900.00 $8,100.00 Contractor Bids


$43,999.40
Access Road


4.1 Access Road with Deck Mats 1,836 LF $22.00 $40,392.00 Contractor Bids
4.2 Guard Rail Removal and Reset 0 LF $34.05 $0.00 FFX Unit Price
4.3 Trafic Barricade (TB-1) 2 EA $1,500.00 $3,000.00 PWC Unit Price


$43,392.00
Clearing and Demolition


5.1 Clearing & Grubbing 0.76 AC $10,000.00 $7,572.54 PWC Unit Price
$7,572.54


Grading and Structures
6.1 Stream Grading 1,700 LF $300.00 $510,000.00 Contractor Bids
6.2 Rock Material2 1,700 LF $100.00 $170,000.00 Contractor Bids


$680,000.00
Vegetation


7.1 Seed (Permanent) and Straw 7,260 SY $1.49 $10,817.07 Contractor Bids
7.2 Vegetation - Live Stakes 3,400 EA $2.50 $8,500.00 Contractor Bids
7.3 Vegetation - 1 gal. Container 2,221 EA $9.50 $21,099.50 Contractor Bids
7.4 Invasive Species Control 1 LS $10,000.00 $10,000.00 Contractor Bids


$50,416.57
Miscellaneous Materials


8.1 Coir Fiber Matting 2,267 SY $2.75 $6,234.25 Contractor Bids
$6,234.25


$1,008,276.24
$151,241.44
$201,655.25


$1,361,172.92
$800.69


$11,774.85
1 The following abbreviations are used in the Unit Cost Source column:
PWC Unit Prince - Prince William County Unit Price List, revised November 17, 2011
FFX Unit Price - Fairfax County Comprehensive Unit Price Schedule, revised March 15, 2013
2Rock material includes 1 ft. reinforced bed mix along entire reach and structure rock
3 Schueler, T. and Stack, B. Table 3: Edge of Stream 2011 Interim Approved Removal Rates per Linear Foot of Qualifying Stream Restoration. 
May 13, 2013. Recommendations of the Expert Panel to Define Removal Rates for Individual Stream Restoration Projects
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SUBTOTAL
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Reach 12 
 
Watershed Occoquan, Subwatershed 444 
HUC Code 02070010 
Parcel Ownership HOA Land 
County Owned or Maintained No 
Drainage Area 47 acres (22% Impervious Area) 
Location Headwater channel begins at a culvert downstream of Amesbury and 


Orleans Drives 
Reach Length 950 feet 
  
Existing Conditions 


The channel is unstable with actively widening, raw, vertical banks and downcutting below the 
active root zone.  Portions of the channel appear stable with large cobble and boulders; however, 
headcuts that are undermining the existing substrate are migrating upstream.  The lower 200 feet of 
channel has large amounts of deposition with a portion of channel completely filled.  This channel 
ties into an unnamed tributary of Hooes Run approximately 300 feet upstream of Hooes Run.  
Physical instream habitat is poor, resulting in a poorly populated, pollution-tolerant benthic 
community.  The immediate riparian condition is primarily wooded with some impact from the 
power utility easement and encroaching residential development.  A sanitary line appears to run 
parallel along most of the reach and is exposed at the upstream end.   
 
No stormwater management facilities that were inspected as part of this watershed study are within 
this stream’s drainage area. Existing condition photographs are provided herein, along with a 
drainage area map that highlights the impervious surfaces and the piped network. 


 
Design Goals 


Implement Natural Channel Design (NCD) techniques to restore the stream and mimic, as much as 
possible, the characteristics of a stable, “natural” stream.  The design shall reconnect the stream to 
the existing floodplain by raising the channel to reduce channel velocities, increase 
evapotranspiration, improve pollutant removal, diversify available riparian habitat, and restore 
groundwater levels. This shall be accomplished by developing a stable cross section and stream 
pattern and installing grade control as needed (e.g. cross vanes, step pools, etc.).  This is a headwater 
stream with its drainage area primarily piped; therefore, stabilizing the upstream stream banks will 
greatly reduce the sediment source that is currently filling in the downstream portion of the channel.  
In addition, planting native trees, shrubs, and herbaceous materials will assist in further stabilizing 
the stream banks and will provide additional habitat. 
 


Design Concepts 
The conceptual cross sectional area and target flow rate were determined by applying an 
enlargement factor1 to rural Maryland regional curve data2 as presented on the Conceptual Plan.  
Channel sizing was done iteratively solving Manning’s open channel flow equation for width and 
depth using the target flow rate, riffle slope, and n-value (see table below).  Channel pattern follows 
the existing channel using aerial photography and 2-foot contours.   


                                                           
1  Caraco, D.S. 2000. Dynamics of urban stream channel enlargement. Watershed Protection Techniques 3(3):729-


734. 
2  U.S. Fish and Wildlife Service.  Maryland Stream Survey: Bankfull Discharge and Channel Characteristics of 


Streams in the Piedmont Hydrologic Region.  CBFO-S02-01.  March 2002. 
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Parameter Reach 12 


Target Flow Rate 25 cfs 
Design Riffle Slope 0.030 ft/ft 


Proposed Channel Width 9.5 ft 
Proposed Channel Max. Depth 1.0 ft 
Manning’s n-value (channel) 0.035 


 


 
Typical details for the conceptual stream restoration design are provided as a supplement.  This 
supplement provides typical design details that will likely be employed in the final restoration design 
plan such as a riffle with a reinforced bed, rock and wood stream structures, and a typical planting 
detail.    


Next Steps 
In order to satisfy design goals, more existing condition data is required including, but not limited to, 
six-inch contour interval topogrpahy, wetland and stream delineation, tree information along the 
stream channel and potential access paths, adjacent utility elevations (e.g. culvert and other outfalls, 
underground utilities, etc.), and property and utility easements.   This data is necessary to develop a 
more accurate restoration design that will follow the existing channel as much as possible and will 
avoid high-value trees and other pertinent, existing infrastructure. 


 
Access 


Construction access and staging are available along the sanitary easement off Amesbury Street. 
Additional access points may be considered from Merganser Lane and Omisol Road; however, both 
are far from the proposed restoration area.  The tree survey will help identify access parallel to the 
stream. 


 
Cost Estimate 


Total Restoration: $ 836,000 (Per impervious surface acre $ 13,000) 
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1. Looking upstream at beginning of Reach 12 – a culvert from under Orleans Drive. 
 


 
2. Looking downstream from the beginning of the reach at a tight meander where the channel is actively 


downcutting. 
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Existing Condition Photographs 
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3. A sanitary sewer pipeline runs parallel with the upper half of this reach.  This manhole is located 


approximately 140 feet downstream from the culvert at Orleans Drive. 
 


 
4. Looking upstream at a series of small headcuts.  The stream banks are vertical with signs of active 


erosion. This section of channel has large rock in the bottom inhibiting downcutting, but there are signs 
of instability immediately downstream of this area (see next photo). 
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5. Looking upstream in the middle of the reach where the stream is actively widening and downcutting.  


The banks are raw, vertical, and the channel is well below the active root zone. 
 


 
6. Looking downstream at a typical section of the downstream portion of this reach where the channel 


has raw, vertical banks and large sediment deposits (likely from upstream bank erosion). 
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7. Looking downstream at a fully aggraded portion of channel, approximately 150 feet upstream with the 


confluence with the unknown tributary to Hooes Run.  Due to the aggradation, the channel is not 
visible. 
 


 
8. Looking at the confluence of Reach 12 with the unknown tributary with Hooes Run.  Hooes Run is 


approximately 300 feet downstream. 
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Cost	Estimate


Watershed																	Occoquan,	Subwatershed	444


ITEM/DESCRIPTION QTY UNIT UNIT COST
ITEM           


SUB-TOTAL
EXTENDED      


SUB-TOTALS
UNIT COST 
SOURCE1


General Conditions
1.1 Mobilization (10%) 1 LS $56,276.35 $56,276.35 Estimated


$56,276.35
Construction Surveying


2.1 Construction Stakeout 950 LF $30.00 $28,500.00 Contractor Bids
2.2 As-Built 950 LF $20.00 $19,000.00 Contractor Bids


$47,500.00
Erosion/Sediment Control


3.1 Temporary Construction Entrance 1 EA $1,000.00 $1,000.00 PWC Unit Price
3.2 Super Silt Fence 1,200 LF $20.00 $24,000.00 PWC Unit Price
3.3 Tree Protection/Orange Mesh Fence 2,175 LF $2.50 $5,437.50 PWC Unit Price
3.4 Stream Crossing (Stone) 11 CY $22.70 $249.70 FFX Unit Price
3.5 Stream Crossing (24" CMP) 0 LF $55.00 $0.00 PWC Unit Price
3.6 Stream Crossing (48" CMP) 25 LF $115.00 $2,875.00 PWC Unit Price
3.7 Stream Crossing (Filter Fabric) 6 SY $3.70 $22.20 FFX Unit Price
3.8 Pump Around 10 WK $900.00 $9,000.00 Contractor Bids


$42,584.40
Access Road


4.1 Access Road with Deck Mats 1,836 LF $22.00 $40,392.00 Contractor Bids
4.2 Guard Rail Removal and Reset 0 LF $34.05 $0.00 FFX Unit Price
4.3 Trafic Barricade (TB-1) 2 EA $1,500.00 $3,000.00 PWC Unit Price


$43,392.00
Clearing and Demolition


5.1 Clearing & Grubbing 0.90 AC $10,000.00 $8,976.12 PWC Unit Price
$8,976.12


Grading and Structures
6.1 Stream Grading 950 LF $300.00 $285,000.00 Contractor Bids
6.2 Rock Material2 950 LF $100.00 $95,000.00 Contractor Bids


$380,000.00
Vegetation


7.1 Seed (Permanent) and Straw 4,569 SY $1.49 $6,808.47 Contractor Bids
7.2 Vegetation - Live Stakes 1,900 EA $2.50 $4,750.00 Contractor Bids
7.3 Vegetation - 1 Gal. Container 1,318 EA $9.50 $12,519.16 Contractor Bids
7.4 Invasive Species Control 1 LS $10,000.00 $10,000.00 Contractor Bids


$34,077.63
Miscellaneous Materials


8.1 Coir Fiber Matting 2,267 SY $2.75 $6,233.33 Contractor Bids
$6,233.33


$619,039.84
$92,855.98


$123,807.97
$835,703.78


$879.69
$12,936.59


1 The following abbreviations are used in the Unit Cost Source column:
PWC Unit Prince - Prince William County Unit Price List, revised November 17, 2011
FFX Unit Price - Fairfax County Comprehensive Unit Price Schedule, revised March 15, 2013
2Rock material includes 1 ft. reinforced bed mix along entire reach and structure rock
3 Schueler, T. and Stack, B. Table 3: Edge of Stream 2011 Interim Approved Removal Rates per Linear Foot of Qualifying Stream Restoration. 
May 13, 2013. Recommendations of the Expert Panel to Define Removal Rates for Individual Stream Restoration Projects
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Reach	12


Drainage	Area									47	acres
Impervious	Area				22%


Reach	Length											950	feet					


SUBTOTAL


		11/5/2013


Cost Per Linear Foot
TOTAL


20% Engineering and Survey
15% Contingencies


Cost per lb Total Phosphorous Removed Annually3
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Reach	20A	
 
Watershed Occoquan, Subwatershed 450 
HUC Code 02070010 
Parcel Ownership HOA Land 
County Owned or Maintained No 
Drainage Area 114 acres (37% Impervious Area) 
Location Starts at a culvert downstream of Ripple Creek Court and 


Stormwater Facility 5047 and ends as it flows into Stormwater 
Facility 201. 


Reach Length 1,050 feet 
  
Existing Conditions 


The channel is unstable with actively widening, raw, vertical banks with some areas downcut below 
the active root zone.  Bedrock features, throughout the reach, are providing grade control and 
preventing further downcutting.  Sediment deposits from the eroding stream banks are covering 
most of the channel bottom, and there is evidence that the deposition is migrating into the 
downstream stormwater facilities (200 and 201). This channel eventually drains into the Occoquan 
River immediately south of Interstate 95.  
 
Stormwater management facilities 5047, 5707, and 5400 that were inspected as part of this 
watershed study are within this stream’s drainage area. Facility 5047 that drains into Reach 20A has 
no riser structure.  Existing condition photographs are provided herein, along with a drainage area 
map that highlights the impervious surfaces and the piped network. 


 
Design Goals 


Implement Natural Channel Design (NCD) techniques to restore the stream and mimic, as much as 
possible, the characteristics of a stable, “natural” stream.  The design shall reconnect the stream to 
the existing floodplain by raising the channel to reduce channel velocities, increase 
evapotranspiration, improve pollutant removal, diversify available riparian habitat, and restore 
groundwater levels. This shall be accomplished by developing a stable cross section and stream 
pattern and installing grade control as needed (e.g. cross vanes, step pools, etc.).  This is a headwater 
stream with the drainage area primarily piped; therefore, stabilizing the upstream stream banks will 
greatly reduce the sediment source that is currently filling in the downstream portion of the channel.  
In addition, planting native trees, shrubs, and herbaceous materials will assist in further stabilizing 
the stream banks and will provide additional habitat. 
 


Design Concepts 
The conceptual cross sectional area and target flow rate were determined by applying an 
enlargement factor1 to rural Maryland regional curve data2 as presented on the Conceptual Plan.  
Channel sizing was done iteratively solving Manning’s open channel flow equation for width and 
depth using the target flow rate, riffle slope, and n-value (see table below).  Channel pattern follows 
the existing channel using aerial photography and 2-foot contours.   
 


                                                            
1  Caraco, D.S. 2000. Dynamics of urban stream channel enlargement. Watershed Protection Techniques 3(3):729-


734. 
2  U.S. Fish and Wildlife Service.  Maryland Stream Survey: Bankfull Discharge and Channel Characteristics of 


Streams in the Piedmont Hydrologic Region.  CBFO-S02-01.  March 2002. 
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Parameter Reach 20A 


Target Flow Rate 80 cfs 
Design Riffle Slope 0.020 ft/ft 


Proposed Channel Width 14.0 ft 
Proposed Channel Max. Depth 1.9 ft 
Manning’s n-value (channel) 0.035 


 


 
Typical details for the conceptual stream restoration design are provided as a supplement.  This 
supplement provides typical design details that will likely be employed in the final restoration design 
plan such as a riffle with a reinforced bed, rock and wood stream structures, and a typical planting 
detail.    


Next Steps 
In order to satisfy design goals, more existing condition data is required including, but not limited to, 
six-inch interval topography, wetland and stream delineation, tree information along the stream 
channel and potential access paths, adjacent utility elevations (e.g. culvert and other outfalls, 
underground utilities, etc.), and property and utility easements.   This data is necessary to develop a 
more accurate restoration design that will follow the existing channel as much as possible and will 
avoid high-value trees and other pertinent, existing infrastructure. 


 
Access 


Construction access and staging are available at Ripple Creek Court and along the maintained 
easement off Devils Reach Road.  The tree survey will help identify access parallel to the stream. 


 
Cost Estimate 


Total Restoration: $ 897,000 (Per pound of Total Phosphorous (TP) $ 13,000) 
 


 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
L:\25000s\25100\25156.01\Admin\04-ENGR\03-Concept Plans\09-Reach 20A\R20A-Concept_2013-10.docx 
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1. Looking upstream at the beginning of the reach - a culvert under Ripple Creek Court.  
 


 
2. Exposed bedrock feature approximately 650 feet downstream of Ripple Creek Court is providing grade 


control.  Note raw, vertical banks with trees falling into the channel. 
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3. Looking downstream at a somewhat incised section of the reach with deposition covering most of the 


channel bottom.  
 


 
4. End of Reach 20A as it flows into Stormwater Facility 201.  Deposition from upstream stream bank 


erosion is migrating into facility. 
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Cost	Estimate


Watershed																	Occoquan,	Subwatershed	450


ITEM/DESCRIPTION QTY UNIT UNIT COST
ITEM          


SUB-TOTAL
EXTENDED     


SUB-TOTALS


UNIT COST 


SOURCE1


General Conditions


1.1 Mobilization (10%) 1 LS $60,424.05 $60,424.05 Estimated


$60,424.05


Construction Surveying


2.1 Construction Stakeout 1,050 LF $30.00 $31,500.00 Contractor Bids


2.2 As-Built 1,050 LF $20.00 $21,000.00 Contractor Bids


$52,500.00


Erosion/Sediment Control


3.1 Temporary Construction Entrance 2 EA $1,000.00 $2,000.00 PWC Unit Price


3.2 Super Silt Fence 1,200 LF $20.00 $24,000.00 PWC Unit Price


3.3 Tree Protection/Orange Mesh Fence 2,675 LF $2.50 $6,687.50 PWC Unit Price


3.4 Stream Crossing (Stone) 0 CY $22.70 $0.00 FFX Unit Price


3.5 Stream Crossing (24" CMP) 0 LF $55.00 $0.00 PWC Unit Price


3.6 Stream Crossing (48" CMP) 0 LF $115.00 $0.00 PWC Unit Price


3.7 Stream Crossing (Filter Fabric) 0 SY $3.70 $0.00 FFX Unit Price


3.8 Pump Around 5 WK $900.00 $4,500.00 Contractor Bids


$37,187.50


Access Road


4.1 Access Road with Deck Mats 1,300 LF $22.00 $28,600.00 Contractor Bids


4.2 Guard Rail Removal and Reset 0 LF $34.05 $0.00 FFX Unit Price


4.3 Trafic Barricade (TB-1) 4 EA $1,500.00 $6,000.00 PWC Unit Price


$34,600.00


Clearing and Demolition


5.1 Clearing & Grubbing 1.31 AC $10,000.00 $13,058.08 PWC Unit Price


$13,058.08


Grading and Structures


6.1 Stream Grading 1,050 LF $300.00 $315,000.00 Contractor Bids


6.2 Rock Material2 1,050 LF $100.00 $105,000.00 Contractor Bids


$420,000.00


Vegetation


7.1 Seed (Permanent) and Straw 6,598 SY $1.49 $9,830.85 Contractor Bids


7.2 Vegetation - Live Stakes 2,100 EA $2.50 $5,250.00 Contractor Bids


7.3 Vegetation - 1 Gal. Container 1,688 EA $9.50 $16,039.04 Contractor Bids


7.4 Invasive Species Control 1 LS $10,000.00 $10,000.00 Contractor Bids


$41,119.90


Miscellaneous Materials


8.1 Coir Fiber Matting 2,100 SY $2.75 $5,775.00 Contractor Bids
$5,775.00


$664,664.52


$99,699.68


$132,932.90


$897,297.11


$854.57


$12,567.19
1 The following abbreviations are used in the Unit Cost Source column:
PWC Unit Prince - Prince William County Unit Price List, revised November 17, 2011
FFX Unit Price - Fairfax County Comprehensive Unit Price Schedule, revised March 15, 2013
2Rock material includes 1 ft. reinforced bed mix along entire reach and structure rock
3 Schueler, T. and Stack, B. Table 3: Edge of Stream 2011 Interim Approved Removal Rates per Linear Foot of Qualifying Stream Restoration. 
May 13, 2013. Recommendations of the Expert Panel to Define Removal Rates for Individual Stream Restoration Projects
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Cost Per Linear Foot


TOTAL


20% Engineering and Survey


15% Contingencies


SUBTOTAL


Cost per lb Total Phosphorous Removed Annually3


Reach	20A


Drainage	Area									114	acres
Impervious	Area				37%


Reach	Length											1050	feet					
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