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Facility	28	
 
Watershed Occoquan, Subwatershed 448 
Parcel Ownership Lake Ridge Section 8C 
County Owned or Maintained No 
Drainage Area 90 acres (CN = 83.6) 
Impervious Area 40% 
Existing BMP Type N/A 
Neighborhood Address / Location 200 feet east of Skipper Circle  
 
Existing Conditions 


The outlet structure is a perforated 36” corrugated metal riser with a 10” x 12” low flow orifice.  The 
riser is clogged by litter and debris, the orifice is plugged with a tire, and a strong foul odor is 
emanating from the structure. This riser structure is typical of a perforated riser used in a temporary 
sediment basin during construction and prior to conversion to a permanent stormwater management 
facility.  The riser includes a 24” RCP stem that ties into a 36” concrete pipe (RCP) that drains to the 
receiving channel.  The length of the 24” RCP stem was not confirmed. 
 
The earthen dam is well maintained within the perimeter fence and is vegetated with herbaceous 
material.  However, the perimeter fence is in need of repair.  The emergency spillway is composed of 
large, natural boulders that are grouted in-place in the upper portion.  Most of the spillway is vegetated 
with woody shrubs and trees.  A sanitary sewer pipeline runs through the facility between 7 and 11 
feet below existing grade.  
 
Bedrock outcrops appear evident in and near the facility.  However, county staff dug test pits to 
confirm depth to bedrock, which is approximately 5 feet below grade.  The watershed is 
predominately piped with two streams feeding directly into the facility. The stream from Clipper 
Drive shows signs of erosion, but is largely protected by riprap. The downstream receiving channel is 
stable.  Existing condition photographs are provided, along with a drainage area map that highlights 
the impervious surfaces and the piped network.  A table outlining land use and Curve Number 
information is provided on page 8. 
 
The results of the existing conditions model (as detailed in the table on page 10), shows that the 1-year 
storm event currently overtops the emergency spillway by 1 foot while the 100-year storm has more 
than a foot of freeboard from the top of the dam.  


 
Design Goals 


 Minimum 24 hour drawdown of the water quality Treatment Volume (Tv)1 
 Downstream channel protection 
 Maintain 10- and 100-year outflows at existing levels  
 Minimum 1- foot freeboard for the dam during the 100-year storm event 


 
  


                                                            
1 Center for Watershed Protection. Technical Memorandum:  The Runoff Reduction Method. April 18, 2008. 
   Virginia Department of Conservation and Recreation.  VA Runoff Reduction Method Instructions and 


Documentation. April 2012, Version 2.5. (Note Virginia Department of Environmental Quality (DEQ) has 
recently assumed responsibility for stormwater regulations.) 
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Design Concepts 
Three conceptual design options are provided on Conceptual Data Sheet with Option B presented on 
the Conceptual Plan.  This option shows Tv drawdown of 27 hours can be achieved by installing a 
48” riser with a 6” orifice, removing the 24” CMP outlet stem and tying directly into the 36” RCP, 
and increasing the facility volume by 11% through excavation with 3:1 side slopes.   
 
Option A explores the possibility of lowering the elevation of the 10-year storm below the 
emergency spillway.  With a 72” riser installed just above the Tv elevation, the 10 year storm 
continues to overtop the emergency spillway. However, the emergency spillway is currently stable 
with no signs of erosion or overuse, thus having the 10-year storm event overtop the emergency 
spillway as proposed is acceptable as outflow rates are less than outflows under existing conditions. 
 
As outlined in Option C, by not excavating the pond, the Tv elevation increases by more than 4 feet 
above Option B, and the 1-year storm would outfall to the emergency spillway. 
 
Utilizing the Energy Balance Method (EBM) for downstream channel protection requires detention 
of approximately 5.2 ac-ft – approximately a 33% increase from the specified Tv storage (3.9 ac-ft).  
Additional storage would have to be obtained by increasing the facility footprint likely outside the 
existing perimeter fence and easement, which may be difficult considering the steep topography 
surrounding the facility.  In addition, the downstream channel is in a relatively stable condition, thus 
the additional work necessary to achieve the Energy Balance volume may not be justified. 
 


Next Steps 
In order to satisfy design goals, the existing riser needs to be replaced and additional storage obtained 
through excavation.  A detailed topographic study, including survey-location of bedrock outcrops will 
provide necessary information for confirming how and where to expand the facility.  Further 
investigation is also required to design a sediment forebay, micropool, and/or other microtopographic 
features (e.g. low flow pool, high and low marshes, etc.).   
 
At a minimum, the existing riser and outlet stem should be replaced with a concrete structure, and 
minor grading performed at the riser to improve drainage.  These improvements should eliminate the 
foul odor. 
 


Considerations 
Access: Well-maintained easement from Clipper Drive (approximately 750 feet). 


Maintenance:  Dredging of sediment forebay as necessary. 
 
Cost Estimate 


Total Retrofit:  $ 600,000 (Per pound of Total Phosphorous (TP) $ 10,000) 
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1. Perforated corrugated metal riser was clogged with trash, leaf litter, and other organic material.  A foul 


odor was coming from the riser structure.  The emergency spillway and dam are shown in the background. 
 


 
2. Looking at channel and limited ponding area within facility.  Bedrock appeared evident through the 


facility.  
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3. Looking at grouted natural boulders in upper portion of emergency spillway. 


 


 
4. Looking at lower portion of emergency spillway.  The trees are typical. 
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5. Looking at stable receiving channel where facility and emergency spillway drain.  


 


 
6. Looking at the manhole next to the 36” CMP culvert outfall.. 
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7. Looking northeast at the emergency spillway and perimeter fence. 


 


 
8. Looking at the stream that feeds into the facility from Clipper Drive.  The stream is predominately stable 


with large boulders.  Some areas of minor bank erosion are evident. 
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Curve	Number


HSG COVER TYPE CN Area (ac) Composite
B Impervious Areas 1 98 1.08 105.8


B Open space - Good condition; grass cover > 75% 61 2.51 153.2


B Residential Districts - 1/3 acre 72 1.65 118.9


B Residential Districts - 1/4 acre 75 0.01 1.0


B Residential Districts - 1/8 acre (town houses) 85 7.88 669.8


B Urban Districts - Commercial & Business 92 2.77 255.1


B Woods - Good 55 13.02 716.2


C Impervious Areas 1 98 1.60 157.1


C Open space - Good condition; grass cover > 75% 74 0.06 4.4


C Residential Districts - 1/3 acre 81 0.42 33.7


C Residential Districts - 1/8 acre (town houses) 90 0.51 45.9


C Urban Districts - Commercial & Business 94 3.21 302.2


C Woods - Good 70 1.08 75.5


D Impervious Areas 1 98 3.96 388.3


D Open space - Good condition; grass cover > 75% 80 2.82 225.8


D Residential Districts - 1/3 acre 86 3.80 326.9


D Residential Districts - 1/4 acre 87 0.22 19.3


D Residential Districts - 1/8 acre (town houses) 92 33.27 3060.6


D Urban Districts - Commercial & Business 95 4.52 429.7


D Woods - Good 77 5.55 427.6
83.6 90.0 7517.0


1  Includes Streets and Roads - Paved; curbs and storm sewers
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Facility	28 Conceptual	Design	Data	Sheet


Existing Conditions 1


Inflow  Outflow WSE Inflow  Outflow WSE Inflow  Outflow WSE Freeboard


Culvert 2 Riser Weir Orifice elev. / width elevation (ac-ft) (ft) (hrs) (cfs) (cfs) (ft) (cfs) (cfs) (ft) (cfs) (cfs) (ft) (ft)


24" @ 
167.26'


36" @ 
175.10'


---
10"x18" 


@ 168.78
179.50' / 40' 183.7' 3.9 175.8 < 1 154.6 113.7 180.5 367.4 362.2 181.8 605.4 589.3 182.6 1.1


Proposed Conditions


Inflow  Outflow WSE Inflow  Outflow WSE Inflow  Outflow WSE Freeboard


Culvert 2 Riser Weir Orifice elev., width elevation (ft) (ac-ft) (ft) (hrs) (cfs) (cfs) (ft) (cfs) (cfs) (ft) (cfs) (cfs) (ft) (ft)


Option A. Pond 
excavation with 72"  
Riser with 6"orifice


36" @ 
167.3'


72" @ 
174.5'


---
6" @ 
168.8'


179.50' / 40' 183.7' 3.9 174.2 27 104.6 176.7 290.9 181 594.7 182.2 1.5


Opiton B. Pond 
excavation with 48"  
Riser with 6"orifice


36" @ 
167.3'


48" @ 
175.5'


---
6" @ 
168.8'


179.50' / 40' 183.7 3.9 174.2 27 154.6 89.8 177.6 367.4 330.3 181.2 605.4 590.2 182.2 1.5


Option C. No 
excavation with 48"  
Riser with 6"orifice


36" @ 
167.3'


48" @ 
179.0'


---
6" @ 
168.8'


179.50' / 40' 183.7 3.9 178.5 27 150.1 180.5 360.6 181.5 589.4 182.3 1.4


Notes
1. No design or as-built plans were available.  Data for the existing conditions model was obtained through County GIS data aerial photography, and WSSI survey data.


3. Required Treatment Volume (Tv) estimated using Virginia Runoff Reduction Method, April 2012, Version 2.5, Worksheet Version January 25, 2012


2. WSSI survey crew confirmed during a site visit in July 2013 that the riser outlet is a 24” corrugated metal pipe, while the outlet (downstream of the dam at the receiving channel) is a 36" reinforced concrete pipe.  It appears the 24” CMP is a short 
stem off the riser structure and ties into the 36” RCP.  WSSI survey crew was unable to confirm the length of the 24" RCP, thus further investigation is warranted prior to final design.  The existing condition model assumes the 24” CMP as the riser 
outlet, while the proposed model assumes the 24” CMP is removed with the new riser tying directing into the 36” RCP.


Conceptual Design 
Options


Outlet Configuration Emergency 
Spillway Top of Dam


Required 
Volume 3


Water Quality 


Achieved 
DrawdownElevation


Performance
1-yr 10-yr 100-yr


1-yr 10-yr 100-yrAchieved 
Drawdown


Required 
Volume 3


Outlet Configuration
Top of Dam


Emergency 
Spillway


Elevation


Water Quality Performance
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Cost	Estimate


Watershed																	Occoquan,	Subwatershed	448


ITEM/DESCRIPTION QTY UNIT UNIT COST
ITEM        


SUB-TOTAL
EXTENDED    


SUB-TOTALS UNIT COST SOURCE1


General Conditions
1.1 Mobilization (10%) 1 LS $40,401.03 $40,401.03 Estimated


$40,401.03
Construction Surveying


2.1 Construction Stakeout 1 LS $4,000.00 $4,000.00 Contractor Bids
2.2 As-Built 1 LS $5,000.00 $5,000.00 Contractor Bids


$9,000.00
Erosion/Sediment Control


3.1 Temporary Construction Entrance 1 EA $1,000.00 $1,000.00 PWC Unit Price
3.2 Super Silt Fence 1000 LF $20.00 $20,000.00 PWC Unit Price
3.3 Tree Protection/Orange Mesh Fence 1993 LF $0.75 $1,494.75 Contractor Bids
3.4 Pump Around 4 WK $900.00 $3,600.00 Contractor Bids


$26,094.75
Access Road


4.1 Deck Mats (Rental, Setup, Removal) 373 LF $22.00 $8,206.00 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


$11,206.00
Clearing and Demolition


5.1 Clearing & Grubbing 0.00 AC $10,000.00 $0.00 PWC Unit Price
$0.00


Installation
6.1 Installation of 48" Riser with 6" LF Orifice 1 LS $23,500.00 $23,500.00 Contractor Bids


$23,500.00
Grading


7.1 Excavation 7216 CY $25.00 $180,400.00 PWC Unit Price
7.2 Embankment (Fill Material) 6 CY $35.00 $210.00 PWC Unit Price
7.3 Load and Haul off-site 6245 CY $22.70 $141,761.50 FFX Unit Price
7.4 Site Grading - Rough 5793 SY $0.75 $4,344.75 FFX Unit Price
7.5 Site Grading - Fine 5793 SY $0.56 $3,244.08 FFX Unit Price
7.6 Top Soil 6 inches, SY 0 SY $0.00 $0.00 Salvage/Reuse Existing
7.7 Rip-Rap 0 SY $58.50 $0.00 PWC Unit Price
7.8 Reinforced Bed Material 0 CY $93.75 $0.00 Contractor Bids
7.9 Reinforced Bed Material (Class II) 0 CY $110.00 $0.00 Contractor Bids


7.10 Filter Fabric 0 SY $3.70 $0.00 FFX Unit Price
$329,960.33


Vegetation
8.1 Seed, Fertilizer & Mulch 6070 SY $0.70 $4,249.23 PWC Unit Price
8.2 Vegetation - Live Stakes 0 EA $2.50 $0.00 Contractor Bids
8.3 Vegetation - 1 Gal. Container 0 EA $9.50 $0.00 Contractor Bids
8.4 Invasive Species Control 0 LS $10,000.00 $0.00 Contractor Bids


$4,249.23
$444,411.34


$88,882.27
$66,661.70


$599,955.32


$10,414.95
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
2 Schueler, T. and Lane, C. Figures 3: Total Phosphorous Removal for RR and ST Stormwater Retrofit Practices. 


October 9, 2012. Recommendations of the Expert Panel to Define Removal Rates for Urban Stormwater Retrofit Projects
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Cost per lb Total Phosphorous Removed Annually2


Facility	28	


Drainage	Area									90	acres	(CN=83.6)
Impervious	Area				40%


SUBTOTAL


TOTAL
15% Contingencies


20% Engineering and Survey







Site Data


data input cells
calculation cells
constant values


1. Post-Development Project & Land Cover Information


Constants


Annual Rainfall (inches) 43
Target Rainfall Event (inches) 1.00
Phosphorus EMC (mg/L) 0.26 Nitrogen EMC (mg/L) 1.86
Target Phosphorus Target Load (lb/acre/yr) 0.41
Pj 0.90
Land Cover  (acres)


A soils B Soils C Soils D Soils Totals
Forest/Open Space (acres) -- undisturbed, 
protected forest/open space or reforested land 15.53 1.14 8.38 25.05
Managed Turf (acres) -- disturbed, graded for 
yards or other turf to be mowed/managed 4.36 0.98 15.20 20.54
Impervious Cover (acres) 9.04 4.76 30.58 44.37


Total 89.96
Rv Coefficients


A soils B Soils C Soils D Soils


Forest/Open Space 0.02 0.03 0.04 0.05
Managed Turf 0.15 0.20 0.22 0.25
Impervious Cover 0.95 0.95 0.95 0.95


Land Cover Summary


Forest/Open Space Cover (acres) 25.05
Weighted Rv(forest) 0.04
% Forest 28%
Managed Turf Cover (acres) 20.54
Weighted Rv(turf) 0.24
% Managed Turf 23%
Impervious Cover (acres) 44.37
Rv(impervious) 0.95                
% Impervious 49%
Total Site Area (acres) 89.96
Site Rv 0.53
Post-Development Treatment Volume (acre-ft) 4.00
Post-Development Treatment Volume (cubic 
feet) 174,143
Post_Development Load (TP) (lb/yr) 109.41 782.73
Total Load (TP) Reduction Required (lb/yr) 72.53


Virginia Runoff Reduction Method Worksheet -- Revised 1/25/12


Post_Development Load (TN) (lb/yr)


Project Name:  Facility 28
Date:  9/25/2013


L:\25000s\25100\25156.01\Admin\04-ENGR\03-Concept Plans\01-Facility 28\6-028-VRRM_ver01252012.xlsm
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Facility	489	
 
Sub-Watershed Occoquan, Subwatershed 440 
Parcel Ownership Lake Ridge Section 11 
County Owned or Maintained No 
Drainage Area 90 acres (CN = 88) 
Impervious Area 62% 
Existing BMP Type N/A 
Location 500 feet north of Old Bridge Road within existing power easement  
 
Existing Conditions 


The outfall is a 36” RCP culvert with a headwall, no trash rack, and is clogged by sediment and 
woody debris.  The earthen dam is well vegetated with tall grasses, herbaceous material and is 
actively used for access through the utility easement.  Survey data collected July 2013 indicates that 
the dam overtops before utilization of the emergency spillway.  A sanitary sewer pipeline runs 
through the facility approximately 7.5 feet below existing grade. The upstream channel is eroding, 
causing a high sediment load to the facility.  Existing condition photographs are provided, along 
with a drainage area map that highlights the impervious surfaces.  


 
Design Goals 


 Minimum 24 hour drawdown of the water quality Treatment Volume (Tv)1 
 Downstream channel protection 
 Maintain 10- and 100-year outflows at existing levels  
 Minimum 0.5- foot freeboard for the dam during the 100-year storm event 


 
Design Concepts 


Three conceptual design options are presented on the provided Data Sheet with only Option C 
meeting all the Design Goals.  Option C is presented on the Conceptual Plan.  This option shows Tv 
drawdown of 35 hours can be achieved by installing a 36” riser with a 5” orifice onto the existing 
culvert, excavating the facility with 3:1 side slopes with a minimum of 1 foot of cover over the 
sanitary line,  repairing the emergency spillway to an overtopping elevation of 200.5, and raising the 
dam approximately 3 feet.   
 
Utilizing the Energy Balance Method (EBM) for downstream channel protection requires detention 
of approximately 5.7 ac-ft – approximately a 20% increase from the specified Tv storage (4.6 ac-ft).  
Additional storage would have to be obtained by increasing the facility footprint outside the existing 
perimeter fence and easement.    
 
As currently proposed the facility will need to laterally expand approximately 2,400 square feet 
beyond its current footprint into the adjacent power easement.  With the addition of berms, a 
sediment forebay, and/or other microtopographic features, expansion may increase to 14,000 sf.   
 


Next Steps 
In order to satisfy design goals, significant alterations are required.  Further exploration of lateral 
expansion for additional pond storage will require expansion of the existing easement. Any expansion 
into the power easement shall be coordinated with the necessary utility companies and shall consider 


                                                            
1 Center for Watershed Protection. Technical Memorandum:  The Runoff Reduction Method. April 18, 2008. 
   Virginia Department of Conservation and Recreation.  VA Runoff Reduction Method Instructions and 


Documentation. April 2012, Version 2.5. (Note Virginia Department of Environmental Quality (DEQ) has 
recently assumed responsibility for stormwater regulations.) 
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all existing and future infrastructure.  Note the existing perimeter fence appears to be currently outside 
the existing easement. 
 
This additional storage may provide the required volume for channel protection (EBM).  Further 
investigation is also required to design a sediment forebay, micropool, and/or other microtopographic 
features (e.g. low flow pool, high and low marshes, etc.).   
 
At a minimum, the emergency spillway should be returned to an acceptable elevation so that 100 year 
flows do not overtop the dam.  
 
Due to the condition of the upstream and downstream waterways, this retrofit should coincide with 
restoration of the upstream and downstream channel as proposed within this conceptual design 
package. 
 


Considerations 
Access: Well-maintained power easement from Old Bridge Rd. 


Maintenance:  Dredging of sediment forebay as necessary. 
 
Cost Estimate 


Total Retrofit:  $ 519,000 (Per pound of Total Phosphorous (TP) $ 8,000) 
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1. Looking north at the facility located within in the existing utility easement. 


 


 
2. Looking upstream at channel and backwater area within facility (headwall for culvert in foreground).  


Some indications of ponding in overbank area, but entire facility is not being utilized. 
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3. Facility outlet is a 36” culvert with headwall.  The culvert is clogged with sediment and debris. 


 
 


 
4. Looking immediately downstream of facility at receiving channel which is full of debris and litter.   







Facility	489	
Existing	Condition	Photographs	


	


	


Occoquan	Subwatershed	Study	–	Conceptual	Plan	


9/26/2013		 	 				Page	5	
 
 


 
5. Looking at emergency spillway and dam from within the facility.  Woody and herbaceous vegetation is 


evident amongst the riprap lined spillway.   
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Curve	Number


HSG COVER TYPE CN Area (ac) Composite
B Impervious Areas 1 98 0.3 29.4


B Open space - Good condition; grass cover > 75% 61 3.9 237.9


B Residential Districts - 1/8 acre (town houses) 85 1.5 127.5


B Urban Districts - Commercial & Business 92 1.6 147.2


B Woods - Good 55 1.9 104.5


C Impervious Areas 1 98 11.2 1097.6


C Open space - Good condition; grass cover > 75% 74 0.8 59.2


C Residential Districts - 1/8 acre (town houses) 90 34.1 3069.0


C Urban Districts - Commercial & Business 94 1 94.0


C Woods - Good 70 7.2 504.0


D Impervious Areas 1 98 0.97 95.1


D Open space - Good condition; grass cover > 75% 80 1.34 107.2


D Residential Districts - 1/8 acre (town houses) 92 19.7 1812.4


D Urban Districts - Commercial & Business 95 0.27 25.7


D Woods - Good 77 4.5 346.5
87.0 90.3 7857.1


1  Includes Streets and Roads - Paved; curbs and storm sewers
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Facility	489 Conceptual	Design	Data	Sheet


Existing Conditions 1


Inflow  Outflow WSE Inflow  Outflow WSE Inflow  Outflow WSE Freeboard


Culvert Riser Weir Orifice Elev., Width Elevation (ft) (ac-ft, Elev.) (hrs) (cfs) (cfs) (ft) (cfs) (cfs) (ft) (cfs) (cfs) (ft) (ft)


36" RCP 
@ 186.18


- - - 199.6 ft / 30 ft 2 200.4 4.6 (190.6) - 183.1 99.3 194.5 401.4 132 199.6 639.6 442.5 201.8 -1.4


Proposed Conditions


Inflow  Outflow WSE Inflow  Outflow WSE Inflow  Outflow WSE Freeboard


Culvert Riser Weir Orifice elev., width elevation (ft) (ac-ft, elev.) (hrs) (cfs) (cfs) (ft) (cfs) (cfs) (ft) (cfs) (cfs) (ft) (ft)


Option A.  3' cover over 
sanitary


36" RCP 
@ 186.18


36" @ 
194.0


-
5" @ 
186.3


199.6 ft / 30 ft 200.4 4.6 (193.4 ft) 35 52.5 196.2 223.2 200.9 506.0 202.3 -1.9


Option B. 1' cover over 
sanitary


36" RCP 
@ 186.18


36" @ 
192.5


-
5" @ 
186.3


199.6 ft / 30 ft 200.4 4.6 (192.0 ft) 35 55.5 195.0 169.4 200.5 461.6 202.1 -1.7


Option C. 1' cover over 
sanitary; adjusted spillway 


and dam height


36" RCP 
@ 186.18


36" @ 
192.3


-
5" @ 
186.3


200.5 ft / 30 ft 203.5 4.6 (192.0 ft) 35 56.9 195.0 125.3 200.9 432.2 202.8 0.7


Notes
1. No design or as-built plans were available.  Data for the existing conditions model was obtained through County GIS data aerial photography, and WSSI survey data.


3. Required Treatment Volume (Tv) estimated using Virginia Runoff Reduction Method, April 2012, Version 2.5


Water Quality Performance
Achieved 


Drawdown
Required 
Volume 3


Outlet Configuration
Top of Dam


Emergency 
Spillway


Performance
1-yr 10-yr 100-yr


1-yr 10-yr 100-yr


2.  Emergency spillway and dam elevations obtained by WSSI July 2013 show the facility overtops south of the spillway at elevation 200.4 prior to overtopping at the spillway (elevation 201.5).  Existing condition model assumes spillway elevation 
at 199.6


401.4183.1 639.6


Conceptual Design 
Options


Outlet Configuration Emergency 
Spillway Top of Dam


Required 
Volume 1


Water Quality 


Achieved 
Drawdown
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Cost	Estimate


Watershed																	Occoquan,	Subwatershed	440


ITEM/DESCRIPTION QTY UNIT
UNIT 
COST


ITEM        
SUB-TOTAL


EXTENDED    
SUB-TOTALS UNIT COST SOURCE1


General Conditions
1.1 Mobilization (10%) 1 LS $34,941.88 $34,941.88 Estimated


$34,941.88
Construction Surveying


2.1 Construction Stakeout 1 LS $4,000.00 $4,000.00 Contractor Bids
2.2 As-Built 1 LS $5,000.00 $5,000.00 Contractor Bids


$9,000.00
Erosion/Sediment Control


3.1 Temporary Construction Entrance 1 EA $1,000.00 $1,000.00 PWC Unit Price
3.2 Super Silt Fence 1,000 LF $20.00 $20,000.00 PWC Unit Price
3.3 Tree Protection/Orange Mesh Fence 2,165 LF $0.75 $1,623.75 Contractor Bids
3.4 Pump Around 4 WK $900.00 $3,600.00 Contractor Bids


$26,223.75
Access Road


4.1 Deck Mats (Rental, Setup, Removal) 0 LF $22.00 $0.00 Contractor Bids
4.2 Guard Rail Removal and Reset 0 LF $34.05 $0.00 FFX Unit Price
4.3 Trafic Barricade (TB-1) 0 EA $1,500.00 $0.00 PWC Unit Price


$0.00
Clearing and Demolition


5.1 Clearing & Grubbing 0.00 AC $10,000.00 $0.00 PWC Unit Price
$0.00


Installation
6.1 Installation of 36" Riser with 5" LF Orifice 1 LS $21,500.00 $21,500.00 Contractor Bids


$21,500.00
Grading


7.1 Excavation 6,195 CY $25.00 $154,875.00 PWC Unit Price
7.2 Embankment (Fill Material) 850 CY $35.00 $29,750.00 PWC Unit Price
7.3 Load and Haul off-site 4,024 CY $22.70 $91,344.80 FFX Unit Price
7.4 Site Grading - Rough 7,924 SY $0.75 $5,943.00 FFX Unit Price
7.5 Site Grading - Fine 7,924 SY $0.56 $4,437.44 FFX Unit Price
7.6 Top Soil 6 inches, SY 0 SY $0.00 $0.00 Salvage/Reuse Existing
7.7 Rip-Rap 0 SY $58.50 $0.00 PWC Unit Price
7.8 Reinforced Bed Material 0 CY $93.75 $0.00 Contractor Bids
7.9 Reinforced Bed Material (Class II) 0 CY $110.00 $0.00 Contractor Bids


7.10 Filter Fabric 0 SY $3.70 $0.00 FFX Unit Price
$286,350.24


Vegetation
8.1 Seed, Fertilizer & Mulch 9,064 SY $0.70 $6,344.80 PWC Unit Price
8.2 Vegetation - Live Stakes 0 EA $2.50 $0.00 Contractor Bids
8.3 Vegetation - 1 Gal. Container 0 EA $9.50 $0.00 Contractor Bids
8.4 Invasive Species Control 0 LS $10,000.00 $0.00 Contractor Bids


$6,344.80
$384,360.67


$76,872.13
$57,654.10


$518,886.90
$7,918.02


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
2 Schueler, T. and Lane, C. Figures 3-5: Polllutant Removals for RR and ST Stormwater Retrofit Practices. 


October 9, 2012. Recommendations of the Expert Panel to Define Removal Rates for Urban Stormwater Retrofit Projects


			Occoquan	Subwatershed	Study	‐	Conceptual	Plan


Page	10


Cost per lb Total Phosphorous Removed Annually2


			11/5/2013


Facility	489


SUBTOTAL


Drainage	Area									90	acres	(CN=88)
Impervious	Area				62%


20% Engineering and Survey
15% Contingencies


TOTAL







Site Data


data input cells
calculation cells
constant values


1. Post-Development Project & Land Cover Information


Constants


Annual Rainfall (inches) 43
Target Rainfall Event (inches) 1.00
Phosphorus EMC (mg/L) 0.26 Nitrogen EMC (mg/L) 1.86
Target Phosphorus Target Load (lb/acre/yr) 0.41
Pj 0.90
Land Cover  (acres)


A soils B Soils C Soils D Soils Totals
Forest/Open Space (acres) -- undisturbed, 
protected forest/open space or reforested land 1.90 7.20 4.80 13.90
Managed Turf (acres) -- disturbed, graded for 
yards or other turf to be mowed/managed 4.70 12.90 8.20 25.80
Impervious Cover (acres) 2.70 34.20 13.80 50.70


Total 90.40
Rv Coefficients


A soils B Soils C Soils D Soils


Forest/Open Space 0.02 0.03 0.04 0.05
Managed Turf 0.15 0.20 0.22 0.25
Impervious Cover 0.95 0.95 0.95 0.95


Land Cover Summary


Forest/Open Space Cover (acres) 13.90
Weighted Rv(forest) 0.04
% Forest 15%
Managed Turf Cover (acres) 25.80
Weighted Rv(turf) 0.23
% Managed Turf 29%
Impervious Cover (acres) 50.70
Rv(impervious) 0.95                
% Impervious 56%
Total Site Area (acres) 90.40
Site Rv 0.60
Post-Development Treatment Volume (acre-ft) 4.55
Post-Development Treatment Volume (cubic 
feet) 198,118
Post_Development Load (TP) (lb/yr) 124.48 890.49
Total Load (TP) Reduction Required (lb/yr) 87.41


Virginia Runoff Reduction Method Worksheet -- Revised 1/25/12


Post_Development Load (TN) (lb/yr)


Project Name:  Facility 489
Date:  9/10/2013, new version update 9/23/2013
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Facility	9026	
 
Sub-Watershed Occoquan, Subwatershed 448 
Parcel Ownership Lake Ridge Section 8C 
County Owned or Maintained No 


Drainage Area 18.1 acres (CN = 84.4) 
Impervious Area 61% 
Existing BMP Type N/A 
Location At Lake Ridge Drive on the corner of Mayflower and Clipper Drives 
 
Existing Conditions 


The outlet structure is a 10’h x 5’w x 6’d inlet box with 1.1’ deep weirs on all sides at approximately 
the elevation of the 10-year storm event.  There is also an 18” low flow orifice that is currently 
submerged and plugged with litter and woody debris.  A 24” diameter manhole (likely used for 
access and maintenance) on top of the structure is missing its cover.  There is no emergency 
spillway, and the adjacent roadways serve as the dam. The inlet box drains to the receiving channel 
via a 42” reinforced concrete pipe (RCP). Currently, there is no perimeter fence around the facility. 
 
This facility primarily drains the adjacent office park on Lake Ridge Drive with two pipes feeding 
directly into the facility from the parking lot.  The stream channel within the facility is eroding with 
raw, vertical banks.  Most of the facility is wooded with maintained turfgrass.  The area immediately 
surrounding the outlet structure shows signs of frequent inundation. The woody debris that has 
accumulated at the bottom of the riser is from the trees within the facility as there is no upstream 
source. An 8” sanitary sewer pipeline runs through the facility approximately 5 feet below the 
bottom of the pond.  
 
The downstream receiving channel at the northeast corner of Mayflower and Clipper Drives has 
been stabilized with a cobble / riprap substrate.  Existing condition photographs are provided, along 
with a drainage area map that highlights the impervious surfaces and the piped network.  A table 
outlining land use and Curve Number information is provided on page 8. 
 
The results of the existing conditions model as detailed in the table on page 10 shows that the water 
quality treatment volume (Tv) and the 1-year storm event are currently detained below the inlet box 
weirs.  However, the 18” low flow orifice drains these smaller storm events quickly (less than an 
hour).   


 
Design Goals 


 Minimum 24 hour drawdown of the water quality Treatment Volume (Tv)1 
 Downstream channel protection 
 Maintain 10- and 100-year outflows at existing levels  
 Minimum 1- foot freeboard for the dam during the 100-year storm event 


 
  


                                                            
1 Center for Watershed Protection. Technical Memorandum:  The Runoff Reduction Method. April 18, 2008. 
   Virginia Department of Conservation and Recreation.  VA Runoff Reduction Method Instructions and 


Documentation. April 2012, Version 2.5. (Note Virginia Department of Environmental Quality (DEQ) has 
recently assumed responsibility for stormwater regulations.) 
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Design Concepts 
Two conceptual design options are provided on the Conceptual Data Sheet with Option B presented 
on the Conceptual Plan.  This option shows Tv drawdown of 35 hours can be achieved by replacing 
the existing inlet box with a 48” riser with a 3.5” low flow orifice and increasing the facility volume 
by 70% through excavation below elevation 234.0 feet.  In addition, stabilization of the stream 
located within the facility will eliminate the current sediment load as there is no other significant 
upstream sediment source. 
 
Option A shows replacing only the riser with no excavation will provide Tv drawdown of 20 hours 
and outflow of larger storms will be less than current conditions.   
 
The potential benefit of additional excavation was also explored.  First, this facility has the potential 
for a small wet pond that could provide additional stormwater treatment by excavating below the 
elevation of the outlet culvert.  However, the drainage area is small with no source of continuous 
flow, thus the potential is high for the ponding area to become stagnant between storms.  
Furthermore, since the surrounding roads and parking lot are well above the 100 year water surface 
elevation, there is potential for providing detention of the 100-year storm event.  This increased 
volume could provide over detention of larger storms if there are known flooding issues 
downstream. 
 
The Energy Balance Method (EBM) for downstream channel protection requires detention of 
approximately 0.5 ac-ft, which is less than that required for Tv storage (1.0 ac-ft), Thus, Option B 
would provide protection of the downstream channel. 
  


Next Steps 
In order to satisfy design goals, the existing inlet box needs to be replaced and additional storage 
obtained through excavation.  A detailed topographic study will provide necessary information for 
confirming how and where to excavate the facility.   
 
There is potential that stabilization of the stream within the facility and minor excavation near the riser 
may provide sufficient Tv storage and adequate detention of larger storm events.  However, 
examination as to how additional excavation of Facility 9026 (e.g. over detention of larger storm 
events) may positively affect downstream waters, including Facility 28 located downstream, should be 
considered.  Further investigation is also required to design a micropool, and/or other 
microtopographic features (e.g. low flow pool, high and low marshes, etc.).   
  
At a minimum, the existing inlet box should be replaced with one that includes a smaller low flow 
orifice that will better detain smaller storm events, along with minor grading at the riser to improve 
drainage.   The stream within the facility needs to be stabilized and energy dissipation devices 
considered at upstream culvets.  In addition, a routine maintenance program is necessary to remove 
woody debris from the trees within the facility to prevent future clogging of the low flow orifice. 
 


Considerations 
Access: Parking lot at Lake Ridge Drive 


Maintenance:  Dredging micro-pool at riser inlet as necessary; performing routine 
maintenance to remove woody debris that may accumulate at the inlet box. 


 
Cost Estimate 


Total Retrofit:  $235,000 (Per pound of Total Phosphorous  $18,000) 
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1. Looking at riser in background with standing water in upstream channel and ponding area. 


 
 


 
2. Looking at inlet box.  Woody debris and trash are piled at base of facility burying 18” low flow orifice. 
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3. Looking upstream from inlet box.  Water in channel is stagnant with signs of recent inundation in 


overbank areas.  There is no perimeter fence, and there are large trees within the facility. 
 


 
4. Looking at inlet that drains parking lot runoff into facility. 
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5. Looking downstream at eroding channel that drains into the facility from the parking lot for the Lake 


Ridge Office Park.  
 


 
6. Looking at upstream portion of facility with a low flow channel, trees, and manicured turfgrass.  
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7. Looking at sanitary sewer that runs through facility (manholes in foreground and background).   


 


 
8. Looking at receiving channel where 42” RCP drains.  Stream is somewhat stable with riprap and some 


cobble.  Portions of stream banks are vertical with minimal vegetation.  
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Wetland Studies and Solutions, Inc.


Drainage Area Map
Prince William County Digital Data


Occoquan Subwatershed Study
Conceptual Plan - Facility 9026


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


HSG COVER TYPE CN Area (ac) Composite


B Impervious Areas 1 98 0.88 85.9


B Open space - Good condition; grass cover > 75% 61 0.41 25.2


B Residential Districts - 1/3 acre 72 0.93 66.8


B Residential Districts - 1/8 acre (town houses) 85 7.29 619.5


B Urban Districts - Commercial & Business 92 0.60 55.0


B Woods - Good 55 1.40 77.1


C Impervious Areas 1 98 1.65 161.2


C Open space - Good condition; grass cover > 75% 74 0.05 4.0


C Residential Districts - 1/3 acre 81 0.40 32.3


C Residential Districts - 1/8 acre (town houses) 90 2.15 193.5


C Urban Districts - Commercial & Business 94 1.44 135.2


C Woods - Good 70 0.30 21.0


D Impervious Areas 1 98 0.02 1.8


D Open space - Good condition; grass cover > 75% 80 0.09 7.5


D Residential Districts - 1/3 acre 86 0.26 22.7


D Residential Districts - 1/8 acre (town houses) 92 0.02 1.6


D Woods - Good 77 0.19 14.7
84.4 18.1 1525.2


1  Includes Streets and Roads - Paved; curbs and storm sewers
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Facility	9026 Conceptual	Design	Data	Sheet


Existing Conditions 1,2


Inflow  Outflow WSE Inflow  Outflow WSE Inflow  Outflow WSE Freeboard


Culvert Riser Weir Orifice elev., width elevation (ac-ft) (ft) (hrs) (cfs) (cfs) (ft) (cfs) (cfs) (ft) (cfs) (cfs) (ft) (ft)


Proposed Conditions


Inflow  Outflow WSE Inflow  Outflow WSE Inflow  Outflow WSE Freeboard


Culvert Riser Weir Orifice elev., width elevation (ac-ft) (ft) (hrs) (cfs) (cfs) (ft) (cfs) (cfs) (ft) (cfs) (cfs) (ft) (ft)


Option A. No pond 
excavation with new 


riser


42" @ 
226.02'


48" @ 
235.5' 


3' @ 234.0' 3.0" @ 226.1' N/A 240.3' 1.0 233.6 20 38.5 6.5 234.7 87.8 59.7 236.3 143.9 123.9 237.2 3.1'


Option B. Minimal 
Pond excavation with 


new riser


42" @ 
226.02'


48" @ 
234.0' 


2' @ 232.0' 3.5" @ 226.1' N/A 240.3' 1.0 229.1 35 38.5 1.6 232.5 87.8 47.0 234.6 143.9 119.1 235.8 4.5'


Notes
1. No design or as-built plans were available.  Data for the existing conditions model was obtained through County GIS data aerial photography, and WSSI survey data.


2. 24"  diameter manhole lid on top of inlet box was missing during site inspections.  The existing conditions model assumes the lid is in-place.


3. Required Treatment Volume (Tv) estimated using Virginia Runoff Reduction Method, April 2012, Version 2.5, Worksheet Version January 25, 2012


38.5 19.2


Conceptual Design 
Options


Outlet Configuration Emergency 
Spillway Top of Dam


Required 
Volume 3


Water Quality 


Achieved 
DrawdownElevation


Performance
1-yr 10-yr 100-yr


1-yr 10-yr 100-yr


87.8 60.4 234.7 143.9 126.1 235.6 4.7233.1


Achieved 
Drawdown


Required 
Volume 3


Outlet Configuration
Top of Dam


Emergency 
Spillway


Elevation


231.2
42" @ 
226.02'


1.1' all sides 
@ 233.90'


18" @ 226.02
N/A 240.3'


5'x6' Inlet 


Box 2
1.0 < 1


Water Quality Performance
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Cost	Estimate


Watershed																	Occoquan,	Subwatershed	448


ITEM/DESCRIPTION QTY UNIT
UNIT 
COST


ITEM        
SUB-TOTAL


EXTENDED     
SUB-TOTALS UNIT COST SOURCE1


General Conditions
1.1 Mobilization (10%) 1 LS $15,793.33 $15,793.33 Estimated


$15,793.33
Construction Surveying


2.1 Construction Stakeout 1 LS $3,000.00 $3,000.00 Contractor Bids
2.2 As-Built 1 LS $4,000.00 $4,000.00 Contractor Bids


$7,000.00
Erosion/Sediment Control


3.1 Temporary Construction Entrance 1 EA $1,000.00 $1,000.00 PWC Unit Price
3.2 Super Silt Fence 1000 LF $20.00 $20,000.00 PWC Unit Price
3.3 Tree Protection/Orange Mesh Fence 566 LF $0.75 $424.50 Contractor Bids
3.4 Pump Around 4 WK $900.00 $3,600.00 Contractor Bids


$25,024.50
Access Road


4.1 Deck Mats (Rental, Setup, Removal) 0 LF $22.00 $0.00 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


$3,000.00
Clearing and Demolition


5.1 Clearing & Grubbing 0.10 AC $10,000.00 $1,004.36 PWC Unit Price
5.2 Remove/Haul off Existing Riser 1 LS $400.00 $400.00 Contractor Bids


$1,404.36
Installation


6.1 Installation of 48" Riser with 3.5" LF Orifice 1 LS $25,500.00 $25,500.00 Contractor Bids
$25,500.00


Grading
7.1 Excavation 1966 CY $25.00 $49,150.00 PWC Unit Price
7.2 Embankment (Fill Material) 0 CY $35.00 $0.00 PWC Unit Price
7.3 Load and Haul off-site 1707 CY $22.70 $38,748.90 FFX Unit Price
7.4 Site Grading - Rough 1553 SY $0.75 $1,164.75 FFX Unit Price
7.5 Site Grading - Fine 1553 SY $0.56 $869.68 FFX Unit Price
7.6 Top Soil 6 inches, SY 0 SY $0.00 $0.00 Salvage/Reuse Existing
7.7 Rip-Rap 77 SY $58.50 $4,504.50 PWC Unit Price
7.8 Reinforced Bed Material 0 CY $93.75 $0.00 Contractor Bids
7.9 Reinforced Bed Material (Class II) 0 CY $110.00 $0.00 Contractor Bids


7.10 Filter Fabric 77 SY $3.70 $284.90 FFX Unit Price
$94,722.73


Vegetation
8.1 Seed, Fertilizer & Mulch 1831 SY $0.70 $1,281.70 PWC Unit Price
8.2 Vegetation - Live Stakes 0 EA $2.50 $0.00 Contractor Bids
8.3 Vegetation - 1 gal. Container 0 EA $9.50 $0.00 Contractor Bids
8.4 Invasive Species Control 0 LS $10,000.00 $0.00 Contractor Bids


$1,281.70
$173,726.62


$34,745.32
$26,058.99


$234,530.94
$17,715.74


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
2 Schueler, T. and Lane, C. Figure 3: Total Phosphorous Removal for RR and ST Stormwater Retrofit Practices. 


October 9, 2012. Recommendations of the Expert Panel to Define Removal Rates for Urban Stormwater Retrofit Projects
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SUBTOTAL


Drainage	Area									18.1	acres	(CN=84.4)
Impervious	Area				61%


TOTAL
15% Contingencies


20% Engineering and Survey


			11/5/2013


Cost per lb Total Phosphorous Removed Annually2







Site Data


data input cells
calculation cells
constant values


1. Post-Development Project & Land Cover Information


Constants


Annual Rainfall (inches) 43
Target Rainfall Event (inches) 1.00
Phosphorus EMC (mg/L) 0.26 Nitrogen EMC (mg/L) 1.86
Target Phosphorus Target Load (lb/acre/yr) 0.41
Pj 0.90
Land Cover  (acres)


A soils B Soils C Soils D Soils Totals
Forest/Open Space (acres) -- undisturbed, 
protected forest/open space or reforested land 1.81 0.35 0.29 2.45
Managed Turf (acres) -- disturbed, graded for 
yards or other turf to be mowed/managed 3.31 1.28 0.19 4.78
Impervious Cover (acres) 6.38 4.35 0.09 10.83


Total 18.06
Rv Coefficients


A soils B Soils C Soils D Soils


Forest/Open Space 0.02 0.03 0.04 0.05
Managed Turf 0.15 0.20 0.22 0.25
Impervious Cover 0.95 0.95 0.95 0.95


Land Cover Summary


Forest/Open Space Cover (acres) 2.45
Weighted Rv(forest) 0.03
% Forest 14%
Managed Turf Cover (acres) 4.78
Weighted Rv(turf) 0.21
% Managed Turf 26%
Impervious Cover (acres) 10.83
Rv(impervious) 0.95                
% Impervious 60%
Total Site Area (acres) 18.06
Site Rv 0.63
Post-Development Treatment Volume (acre-ft) 0.95
Post-Development Treatment Volume (cubic 
feet) 41,232
Post_Development Load (TP) (lb/yr) 25.91 185.33
Total Load (TP) Reduction Required (lb/yr) 18.50


Virginia Runoff Reduction Method Worksheet -- Revised 1/25/12


Post_Development Load (TN) (lb/yr)


Project Name:  Facility 9026
Date:  9/26/2013
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