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Appendix F - Watershed Modeling Process 
 

Hydrologic, water quality, and hydraulic models were developed to simulate the existing and 

planned future development conditions in the watershed and to evaluate the benefits of 

proposed Best Management Practices (BMPs) on the watershed runoff and water quality. The 

County provided guidelines for the modeling process in the document Technical Memorandum 

No. 3, Stormwater Model and GIS Interface Guidelines, June 2003. The specific goals estab- 

lished by the County for the modeling process were as follows: 
 

• Predict the existing water quality and flow conditions in the watershed. 

• Determine the impacts of development projected to occur in the watershed. 

• Quantify the benefits provided by various stormwater management measures. 

• Identify stream crossing flooding and improvements. 

• Justify the overall benefits of watershed management planning alternatives. 
 

 
 

Hydrologic, water quality, and hydraulic models were created to predict the existing and future 

conditions in the watershed and to evaluate the proposed alternatives. SWMM was used to 

develop the hydrologic and water quality models which calculated the effects and benefits of 

low impact development (LID) and best management practices (BMPs) on runoff and water 

quality. HEC-RAS was used to develop the hydraulic model which calculated the in-stream 

velocities and water surface elevations used to identify and control flooding locations. 
 

Hydrologic Model Development 
 

The goal of the hydrologic and water quality model was to develop runoff and water quality 

results specific to each subbasin in the watershed. The results of the model would enhance 

the decision-making process to locate problem areas and to help determine which stormwater 

controls should be recommended to address specific problems identified by the model. 
 

The first step in the hydrologic modeling process was to divide the 7,067-acre Little Hunting 

Creek watershed into 37 smaller subbasins with an average size of approximately 200 acres. 

The subbasins were created automatically using the digital elevation map (DEM) and the 

mapping program ArcGIS. ArcHydro Tools for ArcGIS was used to create stream centerlines, 

connect stream segments, create outlets and create subbasins. Line features were created 

from raster data with ArcGIS. After the initial delineation, the pour points for the subbasins 

were adjusted in order to provide a more accurate delineation and the subbasin boundaries 

were manually adjusted by modifying the boundary lines to correspond to drainage structure 

mapping. This process resulted in subbasin boundaries that correctly corresponded to the 

stormwater infrastructure data, reach data, and hydraulic crossings. Some subbasins were 

only used in the hydrologic and water quality models because the subbasins drained directly 

into the South Little Hunting Creek tidal area or Potomac River. 
 

After the adjustments were made, the subbasin data was submitted to the county for ap- 

proval. The county determined that one subbasin next to Huntley Meadows Park should not 

be included in the Little Hunting Creek Watershed modeling because it appeared to drain to an 

adjacent watershed. 
 

For modeling purposes, a new delineation was also created that excluded the open water of 



F-2 Little Hunting Creek Watershed Management Plan Final - December 2004 
Appendix F - Watershed Modeling Process 

 

 

Little Hunting Creek from the watershed boundaries because the open water area would not 

be used in the hydrologic calculations. The parcel file was edited with ArcGIS by removing 

duplicate parcels within the watershed boundary. 
 

Each of the 37 subbasins was further divided into three separate subareas based on the 

following criteria: 
 

• Runoff from an area was controlled by a stormwater detention facility 

• Runoff from an area was controlled by a stormwater detention and water quality facility 

• Runoff from an area had no stormwater controls 
 

 
The subareas were designated as “A”, “B” and “C”, respectively. A data file with the approxi- 

mate location of detention and water quality control facilities was provided by the county and 

locations of the facilities were adjusted to more accurately reflect the controlled properties 

within the watershed. Using this parcel file, the parcels were intersected with the subbasin 

boundary. Subareas were also designated as “D” for areas without parcel data, which included 

roadway right-of-way. The D area was factored into the A, B, and C areas by summing the 

parcels (A, B, and C areas) and calculating the percent area for only A, B, and C. The D area 

for each subarea was then multiplied by the fraction of A, B, and C. The fraction of D area of 

each parcel area was then added into the A, B, and C areas for each subarea. 
 

For calculating runoff within SWMM, four key parameters were calculated: the area, the width 

(a parameter that affects the peak runoff rate and the shape of the runoff hydrograph), the 

slope, and the percent impervious of the ground surface. The subbasin width represents the 

average width of overland flow in a subbasin. The width was calculated by dividing the 

subbasin area by the overland flow. The overland flow was determined by taking the flow 

distance and dividing it by the difference between the most hydrologically distant part of the 

watershed and the downstream point in the watershed. The flow path was visually determined 

from the contour file and the stormwater drainage system maps. The slope of the subbasin 

was determined by taking the most upstream and downstream elevations along the flow path 

of each subbasin and dividing by the length of the flow path for the watershed. The percent 

imperviousness was divided between the area that drained directly to the storm drain system 

and the impervious surface that drained across grassed or wooded ground cover. Only the 

area that was directly connected to the storm drain system was included in the determination 

of the impervious surface. The following GIS layers were used to determine the percentage of 

existing impervious surface: 
 

• Roads (paved and non-paved) 

• Parking (paved and non-paved) 

• Sidewalks 

• Buildings (commercial, residential, industrial) 
 

 
With the exception of the parcels identified as underutilized or vacant, the future impervious 

surface layer remained relatively unchanged from the existing land use area. For the impervi- 

ous areas on the underutilized and vacant parcels, the existing percent imperviousness land 

use was replaced by a percent impervious surface for either the planned land use or the 

zoning land use, whichever land use represented the greatest potential impervious area. 
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The pervious area, PERVA, was calculated by subtracting the total impervious area from the 

total area of each subbasin. The remainder of each subbasin was the pervious area, PERVA. 

The NDCIA and the directly connected impervious, DCIA, were calculated as described below. 

The directly connected impervious surface is defined as the impervious surface that directly 

drains to the storm drain system. An example of the DCIA surface would be a roadway that 

drains to an inlet that is part of the storm drain system. 
 

The infiltration parameters were determined and used by SWMM to calculate the amount of 

infiltration during a storm event using the Horton infiltration method. The primary source of 

data used for the infiltration parameters was the National Resource Conservation Service 

(NRCS) State Soils Geographic (STATSGO) database and mapping. The Fairfax County GIS 

soils database and mapping had incomplete coverage for the watershed. Where the county 

soils data and the NRCS STATSGO data overlapped, the county data replaced the NRCS Soils 

data. Each soils polygon had an assigned number from 1 through 4, with 1 assigned to 

Hydrologic Soils Group “A” and 4 assigned to Hydrologic Soils Group “D”. The weighted 

average for each HSG for each subbasin was calculated using the area of the entire subbasin 

and the area of the soils polygons within the watershed. The HSG was averaged based on the 

polygon for the watershed. A weighted HSG for the entire subbasin was calculated by multi- 

plying the area of the polygon by the assigned HSG number. The HSG-area value was divided 

by the entire area of the subbasin to calculate a weighted HSG number. 
 

The soils information was used to determine three infiltration parameters for the Horton 

method, the max infiltration rate (WLMAX), the minimum infiltration rate (WLMIN), and the 

decay coefficient for infiltration capacity (DECAY). The parameters WLMAX and WLMIN were 

interpolated using the weighted HSG for each subbasin. No interpolation was needed to 

calculate the DECAY parameter, since it was consistent for each HSG. The weighted WLMAX 

and WLMIN were then adjusted within ArcGIS, to account for the impervious area that is not 

directly connected to the storm drain system (NDCIA). Each parameter was also adjusted by 

multiplying by a factor that was calculated using the equation: Factor = PERVA / (PERVA + 

NDCIA) 
 

Another parameter that was calculated for the hydrologic model was the overland flow rough- 

ness coefficient. The overland flow roughness coefficient is used in the runoff calculations for 

SWMM-RUNOFF and is different for impervious and pervious surfaces. The pervious surface 

was calculated based on land cover for the overland flow roughness coefficients. For pre- 

developed conditions, the pervious overland flow roughness coefficient was set to 0.35 for all 

subbasins, which corresponded to the land use “Open Space” for pervious surfaces. For the 

impervious surface for the existing development, the roughness coefficient was set to 0.015. 

For the existing developed conditions within the watershed, a weighted average was calculated 

for each subbasin for the pervious roughness coefficient. 
 

The final parameter to be calculated for the hydrologic model was the depression storage. The 

depression storage, which is water that is stored in depressions on the land surface and 

becomes neither runoff nor infiltration, was established as 0.10 inches for impervious surfaces 

and 0.20 inches pervious surfaces. The percentage of impervious area with zero depression 
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storage was set to 25%, which simulates immediate runoff. 
 

Water Quality Model Development 
 

The water quality pollutants modeled for future and existing conditions included the following: 
 

• Biochemical Oxygen Demand (BOD) 

• Chemical Oxygen Demand (COD) 

• Total Suspended Solids (TSS) 

• Total Dissolved Solids (TDS) 

• Dissolved Phosphorus (DP) 

• Total Phosphorus (TP) 

• Total Nitrogen (TN) 

• Total Kjeldahl Nitrogen (TKN) 

Four parameters were used in SWMM to simulate the buildup and wash-off of the pollutants 

from the land surface. Two parameters were used to predict the buildup of pollutants and two 

to predict wash-off from the land surface. The parameter values were provided by the county 

in the document titled Development of SWMM Water Quality Model Inputs for Fairfax County, 

Virginia, March 2004. 
 

The two parameters used to represent pollutant build up on the land surface include: 
 

• QFACT(1), which represents the maximum pollutant accumulation on the land was obtained 
from the Draft Study Memorandum Fairfax County SWMM Land Use Pollutant Loading 
Parameterization and compiled and interpolated from event mean concentration values from 
an EPA report titled Considerations in the Design of Treatment Best Management Practices 
(BMPs) to Improve Water Quality. 

• QFACT(2), which is an exponential factor that determines the accumulation rate and how 
quickly the surface pollutant mass recovers after a storm has washed pollutants off the land 
surface. QFACT(2) was set to a value of 0.1/year. 

The washoff parameters for the wet weather events for the water quality module of RUNOFF 

were RCOEF and WASHPO. The following describes the parameters: 
 

• RCOEF, a washoff coefficient, was set to a standard 4.6 inches-1. 

• WASHPO, an exponential rate factor that is applied to the calculated surface runoff rate, was 
set to a recommended value of 1.0 inches. 

Each subarea was divided into the following land use groups in order to assign water quality 

parameters within SWMM: 
 

• Residential 

• Commercial 

• Industrial 

• Open space 
 

 

Two land use maps GIS layers developed for the current land use and the planned land use 

conditions. When estimating the existing and future landuse area for each subarea, the area 

within the watershed that was not included in the parcel mapping was apportioned to the 

parcel land use based on percentage of the overall subarea. The area not within the parcels 

predominantly included roadway right-of-way. The water quality parameter values for the 
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four residential land uses (estate, low density, medium density, and high density residential) 

were weighted to calculate one value for residential land use and the water quality parameter 

values for the two commercial land uses (low and high intensity commercial) were weighted to 

calculate one value for commercial land use. 
 

As discussed previously, in the hydrologic model development portion of this documentation, 

the subbasins were divided into three subareas based on whether a stormwater management 

facility controlled runoff and/or water quality on parcels. For the parcels controlled by a 

stormwater detention basin, an allowable discharge versus storage rating curve was created. 

Points on the rating curve were developed for the 2-year, 10-year, and 100-year storm 

events. The peak discharge from the detention basin was set to the pre-developed peak flow 

rate and the storage in the detention basin at that flow rate was calculated as the difference 

in volume from the existing runoff and the pre-developed runoff. 
 
 

Hydraulic Model Development 
 

The hydraulic model, HEC-RAS, was used to simulate the stream flow in the tributaries to Little 

Hunting Creek. The hydraulic model was specifically established to evaluate the following: 
 

• Flood water overtopping at road crossings 

• Drainage structure flooding 

• Extent of predicted flooding 

• Erosive velocities for selected design storms 

• Benefits of LID and regional and onsite detention on the hydraulic conditions of the streams 

• Optimal location of the peak shaving facilities 
 
 

Three stream networks were modeled. These networks were the Paul Spring and North 

Branch streams, North Little Hunting Creek, and South Little Hunting Creek. Information that 

was gathered to develop the hydraulic model included the stream network, which was ob- 

tained from the county hydrography GIS dataset, cross section data points, which were 

developed from the county digital elevation data, and storm hydrographs, which were ob- 

tained from the hydrologic model. 
 

A major part of the hydraulic model development was determining the location and number of 

cross sections. The cross sections for the model were located between 200 and 1,000 feet 

apart with a typical distance of 300 feet. However, multiple intermediate cross sections were 

interpolated, at 50-foot intervals, along the Paul Spring Branch and North Branch network. 

This step was necessary because of the abrupt variations in channel geometry that caused 

model instability. The characteristics of each cross section were established to include the 

channel roughness, the location of stream banks, and areas of ineffective flow. These param- 

eters were established based upon county orthophotography, cross sections cut from the 

county DEM and field observations. The elevation of the cross section points was obtained 

from the county’s digital terrain mapping, ArcView GIS, and the program HEC-GeoRAS. 
 

Once the stream segments and cross sections were defined in the hydraulic model, the 

roadway crossing data was entered. Crossing information was collected in the field by survey 

crews and included the number and configuration of the stream culverts, details and configu- 
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ration for bridges, roadway information, and culvert data such as diameter, material, and 

length. Ten crossings were modeled in the three stream systems. Six were on the North 

Branch and Paul Spring Branch system, three were on the North Little Hunting Creek system, 

and one was on the South Branch of Little Hunting Creek. The survey crossing data was 

compared to the county TIN data and the survey data was adjusted to match the elevations 

in the TIN. 
 

The model was run for the 2-, 10-, and 100-year storm events. The results of the existing, 

future, and future proposed conditions were compared in order to determine the effect of the 

proposed alternatives on the stream stage and velocity. 
 
 

Model Flow Verification 
 

Once the initial hydrologic and hydraulic models were completed, the model output was 

compared to the water surface elevations and the depth of flow needed to overtop Paul 

Spring Road for known storm events. This information was used because no stream gauge 

data was available for Little Hunting Creek or its tributaries. 
 

Residents noted that Paul Spring Road is frequently overtopped by flooding events. One 

resident provided specific dates for the storms that he had witnessed overtop the roadway: 

May 18 and July 15 of 2000 and June 12, June 14, and November 19 of 2003.  On June 14, 

before the storm occurred in the afternoon, a photo was taken of the upstream end of the set 

of culverts showing debris that had lodged at the entrance due to previous storms. Though a 

storm occurred on June 14, there was no recorded rainfall for the event at the Washington 

National Airport rain gauge. 
 

The flow hydrographs from subbasins LH-PS-0007, LH-PS-0006, and LH-PS-0005 in the 

SWMM model were entered into HEC-RAS for the storm event occurring June 12 through 

June 13.  The peak flow for the June 12 storm for the initial parameter selection at Paul Spring 

Road was 68 cfs. The peak flow required to overtop the culverts at the roadway, if unob- 

structed, was 215 cfs, 3.5 times higher than the initial parameter selection, which corre- 

sponded to an approximate water surface elevation of 82.5 feet. 
 

From a photo showing debris in front of the culvert and from residents’ accounts that the 

culverts frequently become obstructed, it was determined that for the June 12 storm event 

that partially blocked culverts should be simulated. With the initial flow hydrographs, the HEC- 

RAS model was executed with one culvert blocked to a height of 3.95 feet at the upstream 

end of the culvert, the approximate height of debris that appeared in the June 14 photo- 

graph.  Although the photograph does not visually show the obstruction to be completely 

blocking the barrel of the culvert, it was felt that the obstruction was significant enough to 

warrant almost complete obstruction. 
 

Adjustments were made to the stormwater management controls for an upstream subarea. A 

review of the stormwater management subareas upstream of the Paul Spring Road culverts 

revealed that LH-PS-0007A, an area that was developed between 1972 and 1994, contained a 

land area 50.31 acres and a directly connected impervious surface area of 72 percent. The 

majority of this area is part of the Beacon Mall development, located on Richmond Highway 

across from Beacon Hill Road. Though the development date that was provided in the Little 

Hunting Creek parcel controls database was 1974, no surface stormwater management 
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control was identified in the field for this parcel. Though underground detention may exist, it is 

suspected that if stormwater controls exist, they are either not functioning correctly or are 

inadequate for the size of the development and the high percentage of directly connected 

impervious surface area. The stormwater outfall drainage area that includes the Beacon Mall 

development is a double 60 inches x 60 inches box culvert. The SWMM model was adjusted 

to simulate uncontrolled flow from this parcel. The uncontrolled discharge from this outfall 

however did not produce the observed overtopping conditions, therefore several other 

parameters were adjusted as described below. 
 

The directly connected impervious area was increased by 5 percent for all subareas in water- 

shed to further increase the amount of runoff. A change was also made to the width param- 

eter within the SWMM Runoff module by increasing it by 1.5 percent for all the subareas in the 

watershed. The maximum infiltration rate was adjusted by reducing WLMAX by 0.5 for all 

maximum infiltration values and by increasing the decay factor for the infiltration rate from an 

initial value for all subbasins of 0.0009 to 0.002. 
 

Next, the model was run for a continuous simulation prior to the wet period. The dates were 

from June 1 to June 14. The infiltration regeneration coefficient, REGEN, was set to 0.01. 

Under these conditions, the model showed overtopping, but it was not stable going through 

the transition from culvert flow to culvert plus weir flow over the roadway. With the SWMM 

modeling parameters set within the range that was reasonable, the depth of debris in the 

second barrel of the culvert was set to 1.0 feet of debris. This was done to account for 

additional obstruction during the storm event from sediment and minor debris carried down- 

stream. The increase in water surface elevation created by the additional stream flow depth 

stabilized the hydraulic model and produced the observed overtopping conditions. The final 

water surface elevation was 82.34 feet. The adjustment of the model parameters resulted in 

an average increase in peak flow for the subbasins in the watershed of 22 percent from the 

original flow values. 
 

Proposed Alternatives 
 

Woolpert developed alternative strategies to mitigate existing and potential stormwater related 

problems and to meet the goals and objectives for the watershed, which were developed by 

the Little Hunting Creek Steering Committee as part of the public involvement process. The 

alternative strategies were modeled within SWMM and HEC-RAS and the impacts were as- 

sessed. 
 
 

Specific areas were identified for implementation of the recommended structural strategies and 

are displayed on Map 4.1. The structural practices that were modeled included the following: 
 

• Retrofit of existing BMPs 

• Construction of new BMPs 

• Low-impact development (LID) zones for new and retrofit sites 

• Wetlands 

• Flow reduction in anticipation of Route 1 commercial corridor redevelopment 

• Flow reduction for the Richmond Highway roadway widening project 
 

 
Three methods were used to model the practices listed above: the BMP modeling method, the 
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LID modeling method, and the reduction in the percent flow method. Both new BMPs and 

retrofit BMPs were modeled using the BMP modeling method, which simulated the 1-year 

extended detention basin. For areas not already controlled for water quality, a percent 

pollutant removal efficiency was added to the BMP for water quality enhancements provided 

by the BMP. For the retrofit BMPs, the percent pollutant removal efficiency was based on the 

percentage of BMP coverage area. 
 

The rain gardens, rain barrels, porous pavement, green roofs, and wetlands were modeled as 

LID facilities. Just as runoff from an area served by a biofiltration facility (rain garden) drains to 

a depression where it infiltrates into the ground, the hydrologic model directs flow to a node 

that is 100% pervious and infiltrates flow up to a maximum volume. After the maximum 

amount of infiltration is exceeded, the rainfall becomes runoff and flows to the storm drain 

system. The amount of flow needed to exceed the maximum infiltration was calculated to be 

the first half inch of runoff from the impervious surface in a subarea. 
 

For the Route 1 planned commercial redevelopment area and for the anticipated Route 1 

roadway widening project, a percent reduction in peak flow was calculated for the 10-year 

storm event. This was done by iteratively adjusting the percent impervious surface by the 

percent needed to reduce the percentage of flow. The percent reduction in flow for the Route 

1 project was 5% and the percent reduction in flow for the commercial corridor was 10%. 
 

After revising the model parameters in SWMM for the proposed BMPs, new hydrographs were 

created and the stream networks were modeled in HEC-RAS using the new hydrographs to 

evaluate changes in water surface elevation, floodplain limits and in-stream velocities. 
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	Artifact
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	Artifact
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	A 
	Acre: A measure of land equating to 43,560 square feet. 
	 
	Average Land Cover Conditions: The average percent of impervious area within the county, as set forth in the Fairfax County Public Facilities Manual. 
	 
	B 
	Benthic Macroinvertebrate: An aquatic animal lacking a backbone and generally visible to the unaided eye. 
	 
	Best Management Practice (BMP): A structural or nonstructural practice that is designed to minimize the impacts of changes in land use on surface and groundwater systems. Struc- tural best management practices refer to basins or facilities engineered for the purpose of reducing the pollutant load in stormwater runoff, such as bioretention, constructed stormwater wetlands, etc. Nonstructural best management practices refer to land use or development practices that are determined to be effective in minimizing
	 
	Bioretention Basin: A water quality best management practice engineered to filter the water quality volume through an engineered planting bed, consisting of a vegetated surface layer (vegetation, mulch, ground cover), planting soil, and sand bed (optional), and into the in-situ material. Also called rain gardens. 
	 
	Bioretention Filter: A bioretention basin with the addition of a sand layer and collector pipe system beneath the planting bed. 
	 
	Buffer: An area of natural or established vegetation managed to protect other components of a resource protection area and state waters from significant degradation due to land disturbances. See also resource protection area and riparian buffer. 
	 
	C 
	Capacity: The amount of water that a channel can accommodate up to its bank full condi- tion, which is dependent on its slope, roughness characteristics, and geometric shape. 
	 
	Channel Evolution Model (CEM): The geomorphologic assessment of the incised stream channels in the Little Hunting Creek watershed developed by Schumm et. al. 
	 
	Channel: A natural or manmade waterway. 
	 
	Chesapeake Bay Preservation Areas: Any land designated by the county pursuant to Part III of the Chesapeake Bay Preservation Area Designation and Management Regulations and Code of Virginia, Section 10.1-2107. A Chesapeake Bay Preservation Area shall consist of a resource protection area and a resource management area. 
	 
	Confluence: The joining point where two or more streams create a combined, larger stream. 
	Constructed Stormwater Wetlands: Areas intentionally designed and created to emulate the water quality improvement function of wetlands for the primary purpose of removing pollutants from stormwater. 
	 
	D 
	Density: The number of dwelling units per acre. 
	 
	Design Storm: A selected rainfall hyetograph of specified amount, intensity, duration, and frequency that is used as a basis for design. 
	 
	Detention: The temporary impoundment or holding of stormwater runoff. 
	 
	Detention Basin: A stormwater management facility that temporarily impounds runoff and discharges it though a hydraulic outlet structure to a downstream conveyance system. While a certain amount of overflow may also occur via infiltration through the surrounding soil, such amounts are negligible when compared to the outlet structure discharge rates, and therefore, are not considered in the facility’s design. Since a detention basin impounds runoff only temporarily, it is normally dry during periods of no ra
	 
	Developer: The legal or beneficial owner or owners of all the land proposed to be included in a given development or the authorized agent thereof. In addition, the holder of an option or contract to purchase, a lessee having a remaining term of not less than 30 years, or other persons having an enforceable proprietary interest in such land shall be deemed to be a developer. 
	 
	Development: The construction, rehabilitation, rebuilding or substantial alteration of residential,commercial, industrial, institutional, recreational, transportation, or utility uses, facilities, or structures. 
	 
	Dwelling Unit: One or more rooms in a residential building or residential portion of a building that are arranged, designed, used, or intended for use as a complete, independent living facility which includes permanent provisions for living, sleeping, eating, cooking, and sanitation. 
	 
	E 
	Ecosystem: All of the component organisms of a community and their environment that together form an interacting system. 
	 
	Effective Imperviousness: The fraction of total impervious area with a direct hydraulic connection to the downstream drainage, such as through the storm drainage system. Effec- tive imperviousness area is also known as directly connected area. 
	 
	Estate Residential: Comprehensive plan land use characterized as single-family detached residences with 0.1 to 0.5 dwelling units per acre. 
	 
	Eutrophication: The process of over-enrichment of water bodies by nutrients often typified by the presence of algal blooms. 
	 
	Extended Detention Basin: A stormwater management facility that temporarily impounds runoff and discharges it though a hydraulic outlet structure over a specified period of time to a downstream conveyance system for the purpose of water quality enhancement or stream channel erosion control. While a certain amount of overflow may also occur via infiltration 
	through the surrounding soil, such amounts are negligible when compared to the outlet structure discharge rates, and therefore, are not considered in the facility’s design. Since an extended detention basin impounds runoff only temporarily, it is normally dry during periods of no rainfall. 
	 
	F 
	Fecal Coliform Bacteria: A group of organisms common to the intestinal tracts of humans and animals. The presence of fecal coliform bacteria in water is an indicator of pollution and of potentially dangerous bacterial contamination. 
	 
	First Flush: The first portion of runoff usually defined as a depth in inches considered to contain the highest pollutant concentration resulting from a rainfall event. 
	 
	Floodplain: Those land areas in and adjacent to streams and watercourses subject to con- tinuous or periodic inundation from flood events with a 1% chance of occurrence in any given year (i.e., the 100-year flood frequency event) and having a drainage area greater than 70 acres. Minor floodplains shall be those floodplains that have a drainage area greater than 70 acres but less than 360 acres. Floodplains shall include all areas of the county which are designated as a floodplain by the Federal Insurance Ad
	 
	Floor Area Ratio: Determined by dividing the gross floor area of all buildings on a lot by the area of that lot. 
	 
	Frequency (design storm frequency): The recurrence interval of storm events having the same duration and volume. The frequency of a specified design storm can be expressed either in terms of exceedence probability or return period. 
	 
	Exceedence Probability: The probability that an event having a specified volume and duration will be exceeded in one time period usually assumed to be one year. If a storm has a 1% chance of occurring in any given year, then it has an exceedence probability of 0.01. 
	 
	G 
	Gabion: A wire basket or cage that is filled with gravel and generally used to stabilize stream banks and improve degraded aquatic habitat. 
	 
	Geographic Information System (GIS): A method of overlaying spatial land and land use data of different kinds. The data are referenced to a set of geographical coordinates and encoded in a computer software system. GIS is used by many localities to map utilities and sewer lines and to delineate zoning areas. 
	 
	Geomorphology: A science that deals with the land and submarine relief features of the earth’s surface. 
	 
	Glide: Section of a stream with a relatively high velocity and with little or no turbulence on the surface of the water. 
	 
	Grassed Swale: An earthen conveyance system that is broad and shallow with check dams and vegetated with erosion-resistant and flood-tolerant grasses, engineered to remove pollut- ants from stormwater runoff by filtration through grass and infiltration into the soil. 
	H 
	Head Cut: The geomorphologic incision of the stream due to the hydraulic effects of a channel from head forces. One example is the accelerated cutting of a stream due a manmade or natural constriction where water velocities are increased substantially. Another example is the outlet of a dam, where extreme velocities can occur due to the high static head forces created by the build-up of water from the dam structure. 
	 
	Headwater: The source of a stream or watershed. 
	 
	High-Density Residential: Comprehensive plan land use characterized as greater than eight dwelling units per acre. 
	 
	High-Intensity Commercial: Comprehensive plan land use characterized as retail. 
	 
	Highly Erodible Soils: Soils (excluding vegetation) with an erodibility index (EI) from sheet and rill erosion equal to or greater than eight. The erodibility index for any soil is defined as the product of the formula RKLS/T, as defined by the Food Security Act (F.S.A.) Manual of August, 1988, in the Field Office Technical Guide of the U.S. Department of Agriculture Soil Conserva- tion Service, where K is the soil susceptibility to water erosion in the surface layer; R is the rainfall and runoff; LS is the
	 
	Highly Permeable Soils: Soils with a given potential to transmit water through the soil profile. Highly permeable soils are identified as any soil having a permeability equal to or greater than six inches of water movement per hour in any part of the soil profile to a depth of 72 inches (permeability groups “rapid” and “very rapid”) as found in the National Soils Handbook of July 1983, in the Field Office Technical Guide of the U.S. Department of Agriculture Soil Conserva- tion Service. 
	 
	Hydraulics: The physical science and technology of the static and dynamic behavior of fluids. 
	 
	Hydrograph: A plot showing the rate of discharge, depth, or velocity of flow versus time for a given point on a stream or drainage system. 
	 
	Hydrology: The science dealing with the distribution and movement of water. 
	 
	Hyetograph: A graph of time distribution of rainfall over a watershed. 
	 
	I 
	Imperviousness or Impervious Cover: A surface composed of any material that signifi- cantly impedes or prevents natural infiltration of water into soil. Impervious surfaces include, but are not limited to, roofs, buildings, streets, parking areas, and any concrete, asphalt, or compacted gravel surface. Impervious areas or impervious surfaces do not include the water surface area of a swimming pool. 
	 
	Industrial: Comprehensive plan land use characterized as industrial facilities. 
	 
	Infill: A residential development that has occurred proximate to, or within, an already estab- lished neighborhoods. 
	Infiltration Facility: A stormwater management facility that temporarily impounds runoff and discharges it though the surrounding soil. While an infiltration facility may also be equipped with an outlet structure to discharge impounded runoff, such discharge is normally reserved for overflow and other emergency conditions. Since an infiltration facility impounds runoff only temporarily, it is normally dry during periods of no rainfall. Infiltration basins, infiltration trenches, infiltration dry wells, and 
	 
	Intensely Developed Area: An area of existing development and infill sites where develop- ment is concentrated and little of the natural environment remains as of the date of adoption of the county’s Chesapeake Bay Preservation ordinance and which is so designated on the county’s map of Chesapeake Bay Preservation Areas. 
	 
	Invert: The lowest flow line elevation in any component of a conveyance system, including storm sewer, channels, weirs, etc. 
	 
	L 
	Land Development: A manmade change to, or construction on, the land surface that changes its runoff characteristics. Certain types of land development are exempted from stormwater management requirements as provided in the Stormwater Management Act, 10.1- 
	603.8 B of the Code of Virginia. 
	 
	Land Disturbing Activity: Any land change which may result in soil erosion from water or wind and the movement of sediments into state waters or onto lands in the Commonwealth, including but not limited to, clearing, grading, excavating, permanent flooding associated with the impoundment of water, and filling of land. 
	 
	Landscaping: The improvement of a lot with grass, shrubs, trees, other vegetation and/or ornamental objects. Landscaping may include pedestrian walks, flowerbeds, ornamental objects such as fountains, statues, and other similar natural and artificial objects designed and arranged to produce an aesthetically pleasing effect. 
	 
	Low-Density Residential: Comprehensive plan land use characterized as single-family detached residence with 0.5 to 1 dwelling units per acre. 
	 
	Low-Intensity Commercial: Comprehensive plan land use characterized as office or public facilities. 
	 
	Low-Impact Development (LID): Integrated hydrologically functional site design with pollution prevention measures to compensate for land development impacts on hydrology and water quality. The primary goal of Low Impact Development methods is to mimic the predevelopment site hydrology. 
	 
	M 
	Major Floodplain: Those land areas in and adjacent to streams and watercourses subject to continuous or periodic inundation from flood events with a 1% chance of occurrence in any given year (i.e., the 100-year flood frequency event) and having a drainage area equal to or greater than 360 acres. 
	 
	Marsh: A wet area, periodically inundated. 
	Medium-Density Residential: Comprehensive plan land use characterized as five to eight dwelling units per acre. 
	 
	Mitigation: To make a scenario less harmful in the original condition; or to provide a habitat in another more conducive, larger, or better-suited area, typically in a different location from the original. Mitigation may result due to constructability, cost, or other site restriction issues. 
	 
	N 
	National Pollutant Discharge Elimination System (NPDES): The national program for issuing, modifying, monitoring, and enforcing permits under Sections 307, 402, 318 and 405 of the Clean Water Act. The NPDES permit is for discharges to the waters of the United States and is administered in Virginia under the Virginia Pollutant Discharge Elimination System. 
	 
	Nonpoint Source Pollution: Contaminants such as sediment, nitrogen, phosphorous, hydrocarbons, heavy metals, and toxics whose sources cannot be pinpointed but rather are washed from the land surface in a diffused manner by stormwater runoff. 
	O 
	Off-Site: Any area outside the boundary of a lot. 
	 
	Open Space: That area within the boundaries of a lot that is intended to provide light and air, and is designed for either scenic or recreational purposes. Open space shall, in general, be available for entry and use by the residents or occupants of the development, but may include a limited proportion of space so located and treated as to enhance the amenity of the development by providing landscaping features, screening for the benefit of the occupants or those in neighboring areas, or a general appearanc
	 
	P 
	Passive Recreation: Recreational activities that are commonly unorganized and noncompeti- tive, including, but not limited to, picnicking, bird watching, kite flying, bicycling, and walking. Site amenities for such activities include, but are not limited to, picnic tables, photo stands, open play areas where substantial clearing is not required, rest rooms, tot lots, boardwalks, paved paths, pathways, benches, and pedestrian bridges and appurtenant structures. 
	 
	PCBs: PCBs are a class of chemicals known as polychlorinated biphenyls. They are entirely man-made and do not occur naturally. They were first manufactured commercially in 1929 by Monsanto, their sole U.S. manufacturer. They were used in many different types of products including hydraulic fluid, casting wax, pigments, carbonless copy paper, plasticizer, vacuum pumps, compressors, heat transfer systems, and others. Their primary use, however, was as a dielectric fluid in electrical equipment. Because of the
	Peak Discharge: The maximum rate of flow at an associated point within a given rainfall event or channel condition. 
	 
	Perennial Streams: A body of water that normally flows year-round in a defined channel or bed, and is capable, in the absence of pollution or other manmade stream disturbances, of supporting bottom-dwelling aquatic animals. 
	 
	Phosphorus: An element found in fertilizers and sediment runoff that can contribute to the eutrophication of water bodies. It is the keystone pollutant in determining pollutant removal efficiencies for various best management practices as defined by the Virginia Stormwater Management Regulations. 
	 
	Point Source: The discernible, confined and discrete conveyance, including, but not limited to, any pipe, ditch, channel, tunnel, conduit, well, container, concentrated animal feeding operation, landfill leachate collection system from which pollutants may be discharged. This term does not include return flows from irrigated agricultural storm water runoff. 
	 
	Post-Development: Refers to conditions that reasonably may be expected or anticipated to exist after completion of the land development activity on a specific site or tract of land. 
	 
	Pre-Development: Refers to the conditions that exist at the time that plans for the land development of a tract of land are approved by the plan approval authority. Where phased development or plan approval occurs (preliminary grading, road, and utilities, etc.), the existing conditions at the time prior to the first item being approved or permitted establishes the pre- development conditions. 
	 
	Pro Rata Share (PRS): The payment by a subdivider or developer of land for his share of the cost of providing reasonable and necessary drainage facilities located outside the property limits of the land owned or controlled by the subdivider or developer of land and necessitated or required, at least in part, by the new construction or improvement of his subdivision or develop- ment. 
	 
	R 
	Redevelopment: The substantial alteration, rehabilitation, or rebuilding of a property for 
	residential, commercial, industrial, or other purposes. 
	 
	Resource Management Area (RMA): As established in accordance with Chapter 118 of the Code of County of Fairfax, Virginia, that component of the Chesapeake Bay Preservation Area comprised of lands that, if improperly used or developed, have a potential for causing signifi- cant water quality degradation or for diminishing the functional value of the resource protec- tion area. A resource management area is a Chesapeake Bay Preservation Area, whose land features typically include floodplains, highly erodible 
	 
	Resource Protection Area (RPA): As established in accordance with Chapter 118 of the Code of County of Fairfax, Virginia, that component of the Chesapeake Bay Preservation Area comprised of lands at or near the shoreline or water’s edge that have an intrinsic water quality value due to the ecological and biological processes they perform or are sensitive to impacts which may result in significant degradation of the quality of state waters. In their natural 
	condition, these lands provide for the removal, reduction, or assimilation of sediments, nutri- ents, and potentially harmful or toxic substances from runoff entering the Bay and its tributar- ies, and minimize the adverse effects of human activities on state waters and aquatic re- sources. Resource protection areas filter pollutants out of stormwater runoff, reduce the volume of stormwater runoff, prevent erosion, and perform other important biological and ecological functions. A resource management area i
	 
	Retention: The permanent storage of stormwater. 
	 
	Retention Basin: A stormwater management facility that includes a permanent impound- ment, a normal pool of water, for the purpose of enhancing water quality and, therefore, is normally wet, even during periods without rainfall. Storm runoff inflows may be temporarily stored above this permanent impoundment for the purpose of reducing flooding or stream channel erosion. 
	 
	Retrofit: The modification of stormwater management systems through the construction and/or enhancement of wet ponds, wetland plantings, or other best management practices designed to improve water quality. 
	 
	Return Period: The average length of time between events having the same volume and duration. If a storm has a 1% chance of occurring in any given year, then it has a return period of 100 years. 
	 
	Riffle: A reach of stream that is characterized by shallow, fast moving water broken by the presence of rocks and boulders. 
	 
	Riparian Buffer: Strips of grass, shrubs, and/or trees along the banks of rivers and streams that filter polluted runoff and provide a transition zone between water and human land use. Buffers are also complex ecosystems that provide habitat and improve the stream communi- ties they shelter. 
	 
	Runoff: The portion of precipitation, snow melt, or irrigation water that runs off the land into surface waters. 
	 
	S 
	Sediment: Material, both mineral and organic, that is in suspension, is being transported, or has been moved from its original site of origin by water or wind. Sediment piles up in reser- voirs, rivers and harbors, reducing channel depth, impeding navigability, destroying wildlife habitat and clouding water so that sunlight cannot reach aquatic plants. 
	 
	Sedimentation (Settling): A pollutant removal method to treat stormwater runoff in which gravity is utilized to remove particulate pollutants. Pollutants are removed from the stormwater as sediment settles or falls out of the water column. An example of a best manage- ment practice utilizing sedimentation is an extended detention basin. 
	 
	Site Plan: A required submission that contains detailed engineering drawings of the proposed uses and improvements required in the development of a given lot. 
	Stakeholder: Stakeholders include a range of groups within the watershed (residents, indus- try, local government, agencies, community groups, etc.), as well as those whose livelihoods take them into the watershed and the marine environment of Little Hunting Creek. 
	 
	Stormwater Management Facility: A device that controls stormwater runoff and changes the characteristics of that runoff including, but not limited to, the quantity and quality, the period of release or the velocity of flow. 
	 
	Stream Rehabilitation: Stream rehabilitation is making the land useful again after a distur- bance. It involves the recovery of ecosystem functions and processes in a degraded habitat (Dunster and Dunster 1996). Rehabilitation does not necessarily reestablish the predisturbance condition, but does involve establishing geological and hydrologically stable landscapes that support the natural ecosystem. 
	 
	Stream Restoration: Stream restoration is reestablishment of the structure and function of ecosystems (National Research Council, 1992). Ecological restoration is the process of return- ing an ecosystem as closely as possible to predisturbance conditions and functions. Implicit in this definition is that ecosystems are naturally dynamic. It is therefore not possible to recreate a system exactly. The restoration process reestablishes the general structure, function, and dynamic but self-sustaining behavior o
	 
	Stream Valley: A stream and the land extending from either side of it to a line established by the high point of the concave/convex topography as delineated on a map adopted by the Fairfax County Board. 
	 
	Substantial Alteration: Expansion or modification of a structure or development which would result in disturbance of any land within a resource protection area or land exceeding an area of 2,500 square feet within a resource management area. 
	 
	Subwatershed: A smaller subsection of a larger watershed, which may have been delineated to describe a particular land use, function, or hydrologic condition. 
	 
	T 
	Tidal Shores or Shore: The land contiguous to a tidal body of water between the mean low water level and the mean high water level. 
	 
	Tree Cover: The area directly beneath the crown and within the dripline of a tree. 
	 
	U 
	Urban Runoff: Stormwater from city streets and adjacent domestic or commercial properties that carries nonpoint source pollutants of various kinds into the sewer systems and receiving waters. 
	 
	Use: Any purpose for which a structure or a tract of land may be designed, arranged, in- tended, maintained, or occupied; also, any activity, occupation, business or operation carried on, or intended to be carried on, in or on a structure or on a tract of land. 
	W 
	Water Body with Perennial Flow: A body of water flowing in a natural or manmade channel year-round, except during periods of drought. The term “water body with perennial flow” includes perennial streams, estuaries, and tidal embayments. A perennial stream means any stream that is both perennial and so depicted on the map of Chesapeake Bay Preservation Areas adopted by the Board of Supervisors pursuant to Section 118-1-9(a). Streams identified as perennial on the adopted map are based on field studies conduc
	 
	Watercourse: A stream with incised channel (bed and banks) over which waters are conveyed. 
	 
	Water Quality Standards: State-adopted and EPA-approved ambient standards for water bodies. The standards prescribe the use of the water body and establish the water quality criteria that must be met to protect designated uses. 
	 
	Water Quality Volume: The volume equal to the first one-half inch of runoff multiplied by the impervious surface of the land of the land development project as defined by the Virginia Stormwater Management Regulations. It should be noted that the runoff frequency spectrum for Washington D.C. and the surrounding Chesapeake Bay watershed is based on the fact that 90% of the annual runoff is generated by storms of one inch of rainfall or less. Therefore, some of the best management practices will require two t
	 
	Watershed: A defined land area drained by a river, stream, or drainage way, or system of connecting rivers, streams, or drainage ways such that all surface water within the area flows through a single outlet. 
	 
	Wetlands: See wetlands, tidal and wetlands, nontidal. 
	 
	Wetlands, Nontidal: Wetlands other than tidal wetlands that are inundated or saturated by surface or ground water at a frequency and duration sufficient to support, and that under normal circumstances do support, a prevalence of vegetation typically adapted for life in saturated soil conditions. 
	 
	Wetlands, Nonvegetated: Unvegetated lands lying contiguous to mean low water and between mean low water and mean high water including those unvegetated areas of Back Bay and its tributaries and the North Landing River and its tributaries subject to flooding by normal and wind tides but not hurricane or tropical storm tides. 
	 
	Wetlands, Tidal: See wetlands, vegetated and wetlands, nonvegetated. 
	 
	Wetlands, Vegetated: Lands lying between and contiguous to mean low water and an elevation above mean low water equal to the factor one and one-half times the mean tide range at the site of the proposed project in this county; and upon which is growing any of the species as indicated in Chapter 116, Wetlands Zoning Ordinance, of the Fairfax County Code. 
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	ac Acre 
	 
	BMP Best Management Practice 
	 
	BOD Biochemical Oxygen Demand 
	 
	cfs Cubic Feet per Second 
	 
	CEM Channel Evolution Model 
	 
	CBPA Chesapeake Bay Preservation Area 
	 
	COD Chemical Oxygen Demand 
	 
	CMP Corrugated Metal Pipe 
	 
	CWA Clean Water Act 
	 
	DCR Virginia Department of Conservation and Recreation 
	 
	DEM Digital Elevation Model 
	 
	DEQ Virginia Department of Environmental Quality 
	 
	DO Dissolved Oxygen 
	 
	DPZ Fairfax County Department of Planning and Zoning 
	 
	E&S Erosion and Sediment 
	 
	FEMA Federal Emergency Management Agency 
	 
	fps Feet per Second 
	 
	FBP Future Basin Plan 
	 
	GIS Geographic Information System 
	 
	GP General Permit 
	 
	IAP Immediate Action Plan 
	 
	IDA Intensely Developed Area 
	 
	IMBI Index of Macro-Benthic Integrity 
	 
	IMP Integrated Management Practices 
	 
	JPA Joint Permit Application 
	 
	LF Linear Foot 
	 
	LID Low-Impact Development 
	 
	mg/l Milligrams per Liter 
	 
	NPDES National Pollutant Discharge Elimination System 
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	NRCS U.S. Natural Resources Conservation Service 
	 
	NWP Nationwide Permit 
	 
	OSDS Fairfax County Office of Site Development Services 
	 
	PCBs Polychlorinated Biphenyls 
	 
	PFM Public Facilities Manual 
	 
	ppb Parts per billion 
	 
	PRS Pro Rata Share 
	 
	RBP Rapid Bioassessment Protocol 
	 
	RCP Reinforced Concrete Pipe 
	 
	RMA Resource Management Area 
	 
	RPA Resource Protection Area 
	 
	SCS Soil Conservation Service 
	 
	SOS Save Our Streams 
	 
	SPS Stream Protection Strategy 
	 
	STATSGO National Resources Conservation Service State Soil Geographic Database 
	 
	SWM Stormwater Management 
	 
	TMDL Total Maximum Daily Load 
	 
	TR-55 Technical Release 55 
	 
	USACE US Army Corps of Engineers 
	 
	USEPA US Environmental Protection Agency 
	 
	VDH Virginia Department of Health 
	 
	VDOT Virginia Department of Transportation 
	 
	VPDES Virginia Pollutant Discharge Elimination System 
	 
	VWPP Virginia Water Protection Permit 
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	Appendix C – Project Fact Sheets 
	Artifact
	 
	 
	Capital Improvement Projects 
	Map No.  CIP No.     Location                                                                                                               Page No. 
	N/A LH9972 Community Watershed Support Services Project: A4.2, B1.2, D3.1.............. C-7 N/A LH9973 Public Education Project: B3.5, C2.5, D1.2, D2.2, and D2.3 ........................ C-8 N/A LH9974    Conservation Acquisition Project: B2.3, B3.3 .............................................  C-9 
	N/A        LH9975    Inspection Enhancement Project: A3.1 ..................................................... C-10 
	N/A    LH9976    Enforcement Enhancement Project:  C2.4, D1.3 ........................................ C-11 N/A        LH9977    Dumpsite Removal Project: D1.1.............................................................. C-12 
	N/A        LH9978    Buffer Monitoring Project: B1.3 ................................................................ C-13 
	N/A        LH9979    Sediment Monitoring/Stream Physical Assessment/Monitoring 
	Project: B2.2, C2.3 ................................................................................. C-14 N/A LH9980 Small Watershed Grant Program: D2.1 ..................................................... C-15 
	N/A        LH9981    Street Sweeping Program: C1.2 ............................................................... C-16 
	N/A        LH9985    Wetlands Survey Project: B3.1 ................................................................. C-17 
	N/A        LH9986    Fecal Coliform Source Study Project: C2.1 ................................................ C-18 
	N/A        LH9987    PCB Contamination Study Project: C3.1 .................................................... C-19 
	N/A        LH9988    Dredging Feasibility Study Project: C1.1.................................................... C-20 
	N/A        LH9989    Stormwater Infrastructure Condition Assessment A3.11 ............................. C-21 
	 
	 
	North Branch Watershed 
	 
	Map No.  CIP No. Location Page No. 
	NB1 LH9111 Sherwood Library, Carl Sandberg Middle School, Stratford Landing Elementary School, Whitman Middle School, 
	Hollin Meadows Schools .......................................................................... C-25 
	NB2 LH9125 7920 Holland Road ................................................................................. C-26 
	NB3 LH9114 8306 Rampart Court ............................................................................... C-27 
	NB4 LH9109 8306 Marble Dale Court........................................................................... C-28 
	NB5 LH9110 8313 Riverton Lane................................................................................. C-29 
	NB7 LH9227 Upstream and Downstream of Sherwood Hall Lane.................................... C-30 NB8 LH9270 Downstream of Collingwood Road ............................................................ C-31 
	NB9 LH9115 8225 Stacey Road................................................................................... C-32 
	NB10 LH9113 1614 Noral Place .................................................................................... C-33 
	NB11 LH9143 Hollin Meadows Park............................................................................... C-34 
	NB12 LH9142 2500 Block of Woodlawn Trail.................................................................. C-35 
	NB13 LH9126 Whitman Middle School ........................................................................... C-36 
	NB14 LH9116 8200 Block of Fort Hunt Road .................................................................. C-37 
	N/A LH9984 North Branch Rain Barrel and Rain Garden: A4.1 ....................................... C-38 
	 
	 
	 
	North Little Hunting Creek Watershed 
	Map No.  CIP No. Location Page No. 
	NLHC1 LH9139 Between 7200 & 7300 Blocks of Richmond Highway .................................. C-41 
	 
	Table
	NLHC2 NLHC3 
	NLHC2 NLHC3 
	NLHC2 NLHC3 
	 
	NLHC4 NLHC5 NLHC6 
	NLHC9 NLHC11 
	NLHC12 

	LH9121 LH9123 
	LH9121 LH9123 
	 
	LH9122 LH9124 LH9117 
	LH9819 LH9320 
	LH9235 

	Gold’s Gym – 7770 Richmond Highway..................................................... C-42 
	Gold’s Gym – 7770 Richmond Highway..................................................... C-42 
	Bethlehem Baptist Church – Northwest of Sherwood Hall Lane & 
	Fordson Road Intersection ...................................................................... C-43 
	3115 Sherwood Hall Lane........................................................................ C-44 
	7851 Gum Springs Village Drive ............................................................... C-45 
	3910 Buckman Road – Southeast of Buckman Road & Roxbury 
	Road Intersection ................................................................................... C-46 
	Mount Vernon Plaza, Hybla Valley Plaza, Multiplex Cinema, and 
	Audubon Estates Mobile Home Park ......................................................... C-47 Audubon Estates .................................................................................... C-50 
	North Mount Vernon Plaza & Fordson Road .............................................. C-51 


	NLHC13 
	NLHC13 
	NLHC13 

	LH9233 
	LH9233 

	South of the Grove at Huntley Meadows................................................... C-52 
	South of the Grove at Huntley Meadows................................................... C-52 


	NLHC14 
	NLHC14 
	NLHC14 

	LH9234 
	LH9234 

	South of Beech Craft Drive ...................................................................... C-53 
	South of Beech Craft Drive ...................................................................... C-53 


	NLHC15 
	NLHC15 
	NLHC15 

	LH9218 
	LH9218 

	North of Audubon Estates Mobile Home Park at 600 feet 
	North of Audubon Estates Mobile Home Park at 600 feet 


	 
	 
	 

	 
	 

	South of Richmond Highway.................................................................... C-54 
	South of Richmond Highway.................................................................... C-54 


	NLHC16 
	NLHC16 
	NLHC16 

	LH9138 
	LH9138 

	7000 Block of Fordson Road .................................................................... C-55 
	7000 Block of Fordson Road .................................................................... C-55 


	NLHC17 
	NLHC17 
	NLHC17 

	LH9137 
	LH9137 

	3500 Block of Lockheed Boulevard ........................................................... C-56 
	3500 Block of Lockheed Boulevard ........................................................... C-56 


	NLHC19 
	NLHC19 
	NLHC19 

	LH9136 
	LH9136 

	7400 Block of Fairchild Drive ................................................................... C-57 
	7400 Block of Fairchild Drive ................................................................... C-57 


	NLHC20 
	NLHC20 
	NLHC20 

	LH9144 
	LH9144 

	2600 Block of Arlington Drive .................................................................. C-58 
	2600 Block of Arlington Drive .................................................................. C-58 


	NLHC21 
	NLHC21 
	NLHC21 

	LH9871 
	LH9871 

	Bryant Adult Alternative High School and Hybla Valley 
	Bryant Adult Alternative High School and Hybla Valley 


	 
	 
	 

	 
	 

	Elementary School.................................................................................. C-59 
	Elementary School.................................................................................. C-59 


	NLHC23 
	NLHC23 
	NLHC23 

	LH9140 
	LH9140 

	2400 Block of Windbreak Drive ................................................................ C-60 
	2400 Block of Windbreak Drive ................................................................ C-60 


	NLHC24 
	NLHC24 
	NLHC24 

	LH9141 
	LH9141 

	Behind the High-Density Residential Properties South of 
	Behind the High-Density Residential Properties South of 


	 
	 
	 

	 
	 

	Windbreak Drive..................................................................................... C-61 
	Windbreak Drive..................................................................................... C-61 


	N/A 
	N/A 
	N/A 

	LH9982 
	LH9982 

	North Little Hunting Creek Residential Rain Barrel and 
	North Little Hunting Creek Residential Rain Barrel and 


	 
	 
	 

	 
	 

	Rain Garden: A4.1 .................................................................................. C-62 
	Rain Garden: A4.1 .................................................................................. C-62 



	 
	 
	 
	Potomac River Watershed   
	Map No.  CIP No. Location Page No. 
	PR2 LH9706 George Washington Memorial Parkway near the Potomac River .................. C-65 PR3 LH9812 Waynewood Elementary School ............................................................... C-66 
	 
	 
	 
	 
	Paul Springs Watershed 
	Map No.   CIP No. Location Page No. 
	PSB1 LH9855 Beacon Mall ........................................................................................... C-69 
	PSB2 LH9828  Mount Vernon Unitarian Church, Belle View Baptist Church,  Mount Vernon Presbyterian Church, Woodlawn Methodist Church, Bethlehem Baptist Church, First United Pentecostal Church, 
	St. Louis Catholic Church and Bucknell Elementary School.......................... C-71 PSB3 LH9159 7001 Bryant Towne Court ....................................................................... C-72 
	PSB4 LH9132 7628 Essex Manor Place.......................................................................... C-73 
	PSB5 LH9157 Intersection of Memorial Heights and Preston Avenue ............................... C-74 PSB6 LH9158 6733 Richmond Highway......................................................................... C-75 
	PSB7 LH9152 7116 Fort Hunt Road .............................................................................. C-76 
	 
	Table
	PSB8 
	PSB8 
	PSB8 

	LH1945 
	LH1945 

	Mount Vernon Unitarian Church – 1809 Windmill Land, North of 
	Mount Vernon Unitarian Church – 1809 Windmill Land, North of 


	 
	 
	 

	 
	 

	Mason Hill Drive and South of Windmill Lane and Windmill Court ................ C-77 
	Mason Hill Drive and South of Windmill Lane and Windmill Court ................ C-77 


	PSB9 
	PSB9 
	PSB9 

	LH9748 
	LH9748 

	Paul Spring Branch ................................................................................. C-78 
	Paul Spring Branch ................................................................................. C-78 


	PSB10 
	PSB10 
	PSB10 

	LH9751 
	LH9751 

	Paul Spring Branch at Fort Hunt Road ...................................................... C-79 
	Paul Spring Branch at Fort Hunt Road ...................................................... C-79 


	PSB12 
	PSB12 
	PSB12 

	LH9360 
	LH9360 

	Schooley Drive, Memorial Street and East Side Drive ................................. C-80 
	Schooley Drive, Memorial Street and East Side Drive ................................. C-80 


	PSB13 
	PSB13 
	PSB13 

	LH9230 
	LH9230 

	Morningside Lane, Woodcliff Drive & Lyndale Drive, Admiral 
	Morningside Lane, Woodcliff Drive & Lyndale Drive, Admiral 


	 
	 
	 

	 
	 

	Drive & Fort Hunt Road ........................................................................... C-81 
	Drive & Fort Hunt Road ........................................................................... C-81 


	PSB14 
	PSB14 
	PSB14 

	LH9331 
	LH9331 

	Admiral Drive ......................................................................................... C-82 
	Admiral Drive ......................................................................................... C-82 


	PSB15 
	PSB15 
	PSB15 

	LH9264 
	LH9264 

	Paul Spring Branch from Mary Baldwin Drive to Mason Hill Drive................. C-83 
	Paul Spring Branch from Mary Baldwin Drive to Mason Hill Drive................. C-83 


	PSB16 
	PSB16 
	PSB16 

	LH9263 
	LH9263 

	Mary Baldwin Drive ................................................................................. C-84 
	Mary Baldwin Drive ................................................................................. C-84 


	PSB17 
	PSB17 
	PSB17 

	LH9249 
	LH9249 

	Sherwood Hall Lane ................................................................................ C-85 
	Sherwood Hall Lane ................................................................................ C-85 


	PSB18 
	PSB18 
	PSB18 

	LH9229 
	LH9229 

	Wellington Road ..................................................................................... C-86 
	Wellington Road ..................................................................................... C-86 


	PSB19 
	PSB19 
	PSB19 

	LH9262 
	LH9262 

	University Drive ...................................................................................... C-87 
	University Drive ...................................................................................... C-87 


	PSB20 
	PSB20 
	PSB20 

	LH9269 
	LH9269 

	Devonshire Road .................................................................................... C-88 
	Devonshire Road .................................................................................... C-88 


	PSB23 
	PSB23 
	PSB23 

	LH9146 
	LH9146 

	2004 Windmill Lane ................................................................................ C-89 
	2004 Windmill Lane ................................................................................ C-89 


	PSB24 
	PSB24 
	PSB24 

	LH9153 
	LH9153 

	Lenclair Street and 6700 Tower Road ....................................................... C-90 
	Lenclair Street and 6700 Tower Road ....................................................... C-90 


	PSB25 
	PSB25 
	PSB25 

	LH9154 
	LH9154 

	3300 and 3400 blocks of Groveton Street and Clayborne Avenue ................ C-91 
	3300 and 3400 blocks of Groveton Street and Clayborne Avenue ................ C-91 


	PSB26 
	PSB26 
	PSB26 

	LH9165 
	LH9165 

	Lutheran Church on the 2500 Block of Beacon Hill Road............................. C-92 
	Lutheran Church on the 2500 Block of Beacon Hill Road............................. C-92 


	PSB27 
	PSB27 
	PSB27 

	LH9166 
	LH9166 

	2500 Mary Baldwin Drive......................................................................... C-93 
	2500 Mary Baldwin Drive......................................................................... C-93 


	PSB28 
	PSB28 
	PSB28 

	LH9167 
	LH9167 

	2500 Block of Ross Street........................................................................ C-94 
	2500 Block of Ross Street........................................................................ C-94 


	PSB29 
	PSB29 
	PSB29 

	LH9147 
	LH9147 

	1900 and 2000 blocks of Paul Spring Road................................................ C-95 
	1900 and 2000 blocks of Paul Spring Road................................................ C-95 


	PSB30 
	PSB30 
	PSB30 

	LH9150 
	LH9150 

	1200 Block of Belle Vista Drive................................................................. C-96 
	1200 Block of Belle Vista Drive................................................................. C-96 


	PSB31 
	PSB31 
	PSB31 

	LH9168 
	LH9168 

	2300 Block of Beacon Hill Road................................................................ C-97 
	2300 Block of Beacon Hill Road................................................................ C-97 


	PSB32 
	PSB32 
	PSB32 

	LH9156 
	LH9156 

	Jemal/Metrocall Building at 6910 Richmond Highway ................................. C-98 
	Jemal/Metrocall Building at 6910 Richmond Highway ................................. C-98 


	N/A 
	N/A 
	N/A 

	LH9983 
	LH9983 

	Paul Spring Branch Residential Rain Barrel and Rain Garden: A4.1 .............. C-99 
	Paul Spring Branch Residential Rain Barrel and Rain Garden: A4.1 .............. C-99 



	 
	 
	 
	South Little Hunting Creek Watershed 
	 
	Map No. 
	Map No. 
	Map No. 
	Map No. 

	 CIP No. 
	 CIP No. 

	Location Page No. 
	Location Page No. 


	SLHC3 
	SLHC3 
	SLHC3 

	LH9804 
	LH9804 

	Fort Hunt Elementary School ................................................................... C-103 
	Fort Hunt Elementary School ................................................................... C-103 


	SLHC4 
	SLHC4 
	SLHC4 

	LH9207 
	LH9207 

	Tributary (LHLH011) located near Brady Street ......................................... C-104 
	Tributary (LHLH011) located near Brady Street ......................................... C-104 


	SLHC5 
	SLHC5 
	SLHC5 

	LH9204 
	LH9204 

	South Branch near Fort Hunt Park and Fort Hunt 
	South Branch near Fort Hunt Park and Fort Hunt 


	 
	 
	 

	 
	 

	Elementary School .................................................................................. C-105 
	Elementary School .................................................................................. C-105 


	SLHC6 
	SLHC6 
	SLHC6 

	LH9301 
	LH9301 

	Wessynton Subdivision............................................................................ C-106 
	Wessynton Subdivision............................................................................ C-106 


	SLHC7 
	SLHC7 
	SLHC7 

	LH9305 
	LH9305 

	Southern Portion of South Branch between Linton Lane and 
	Southern Portion of South Branch between Linton Lane and 


	 
	 
	 

	 
	 

	Vernon View Drive .................................................................................. C-107 
	Vernon View Drive .................................................................................. C-107 


	SLHC8 
	SLHC8 
	SLHC8 

	LH9302 
	LH9302 

	Between Linton Lane and Vernon View Drive ............................................ C-108 
	Between Linton Lane and Vernon View Drive ............................................ C-108 


	SLHC9 
	SLHC9 
	SLHC9 

	LH9203 
	LH9203 

	South of George Washington Memorial Parkway on the West Side 
	South of George Washington Memorial Parkway on the West Side 


	 
	 
	 

	 
	 

	of South Little Hunting Creek ................................................................... C-109 
	of South Little Hunting Creek ................................................................... C-109 


	SLHC11 
	SLHC11 
	SLHC11 

	LH9708 
	LH9708 

	Martin Luther King Jr. Park ...................................................................... C-110 
	Martin Luther King Jr. Park ...................................................................... C-110 


	SLHC16 
	SLHC16 
	SLHC16 

	LH9100 
	LH9100 

	3301 Woodland Lane .............................................................................. C-111 
	3301 Woodland Lane .............................................................................. C-111 


	SLHC17 
	SLHC17 
	SLHC17 

	LH9790 
	LH9790 

	Main Stem Portion of Little Hunting Creek................................................. C-112 
	Main Stem Portion of Little Hunting Creek................................................. C-112 



	 
	 
	 
	Capital Improvement Projects 
	 
	LH9972 Community Watershed Support Services Project (A4.2, B1.2, D3.1) 
	 
	Location: 
	N/A 
	 
	Description: 
	Provide technical assistance and educational outreach to watershed residents and neighborhood groups and associations. 
	 
	 
	 
	Table
	TR
	TH
	Span
	ITEM 

	TH
	Span
	QUANTITY 

	TH
	Span
	UNITS 

	TH
	Span
	UNIT COST 

	TH
	Span
	TOTAL 


	Rain Barrel/Garden Support 
	Rain Barrel/Garden Support 
	Rain Barrel/Garden Support 

	1 
	1 

	LS 
	LS 

	$ 10,000.00 
	$ 10,000.00 

	$10,000.00 
	$10,000.00 


	Tidal Shoreline Ed/Tech Assistance 
	Tidal Shoreline Ed/Tech Assistance 
	Tidal Shoreline Ed/Tech Assistance 

	1 
	1 

	LS 
	LS 

	$ 5,000.00 
	$ 5,000.00 

	$5,000.00 
	$5,000.00 


	Community Organization Support 
	Community Organization Support 
	Community Organization Support 

	1 
	1 

	LS 
	LS 

	$ 10,000.00 
	$ 10,000.00 

	$10,000.00 
	$10,000.00 



	 
	 
	Base Construction Cost 
	N/A 
	Mobilization (5%) N/A 
	Subtotal 1 N/A 
	 
	Contingency (25%) $6,250.00 
	Subtotal 2 $31,250.00 
	 
	Engineering Design, Surveys, 
	Land Acquisition, Utility Relocations, 
	and Permits (45%) N/A 
	 
	Total Per Year $31,250.00 
	 
	Estimated Project Cost Per Year $40,000.00 
	 
	Total Estimated Project Cost $1,000,000.00 
	LH9973 Public Education Project (C2.5, D1.2, D2.2) 
	 
	Location: 
	N/A 
	 
	Description: 
	Provide information and support for county website, produce and distribute informational brochures, install informational signs throughout the watershed. 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	Table
	TR
	TH
	Span
	ITEM 

	TH
	Span
	QUANTITY 

	TH
	Span
	UNITS 

	TH
	Span
	UNIT COST 

	TH
	Span
	TOTAL 


	County Website Support 
	County Website Support 
	County Website Support 

	1 
	1 

	LS 
	LS 

	$ 15,000.00 
	$ 15,000.00 

	$15,000.00 
	$15,000.00 


	Informational  Brochures 
	Informational  Brochures 
	Informational  Brochures 

	1 
	1 

	LS 
	LS 

	$ 20,000.00 
	$ 20,000.00 

	$20,000.00 
	$20,000.00 


	Informational Signs 
	Informational Signs 
	Informational Signs 

	1 
	1 

	LS 
	LS 

	$ 5,000.00 
	$ 5,000.00 

	$5,000.00 
	$5,000.00 



	 
	 
	Base Construction Cost 
	N/A 
	Mobilization (5%) N/A 
	Subtotal 1 N/A 
	 
	Contingency (25%) $10,000.00 
	Subtotal 2 $50,000.00 
	 
	Engineering Design, Surveys, 
	Land Acquisition, Utility Relocations, 
	and Permits (45%) N/A 
	 
	Total Per Year $50,000.00 
	 
	Estimated Project Cost Per Year $60,000.00 
	 
	Total Estimated Project Cost $1,440,000.00 
	LH9974 Conservation Acquisition Project (B2.3, B3.3) 
	 
	Location: 
	N/A 
	 
	Description: 
	Facilitate the acquisition of conservation easements in the watershed. 
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	TR
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	TH
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	Facilitate Acq. of Cons Eeasemts 
	Facilitate Acq. of Cons Eeasemts 
	Facilitate Acq. of Cons Eeasemts 

	1 
	1 

	LS 
	LS 

	$ 30,000.00 
	$ 30,000.00 

	$30,000.00 
	$30,000.00 



	 
	 
	 
	 
	Base Construction Cost 
	N/A 
	Mobilization (5%) N/A 
	Subtotal 1 N/A 
	 
	Contingency (25%) $7,500.00 
	Subtotal 2 $37,500.00 
	 
	Engineering Design, Surveys, 
	Land Acquisition, Utility Relocations, 
	and Permits (45%) N/A 
	 
	Total Per Year $37,500.00 
	 
	Estimated Project Cost Per Year $40,000.00 
	 
	Total Estimated Project Cost $200,000.00 
	LH9975 Inspection Enhancement Project (A3.1) 
	 
	Location: 
	N/A 
	 
	Description: 
	Hire an additional inspector or contractor to inspect county and privately owned BMPs throughout the watershed. 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	Table
	TR
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	TH
	Span
	TOTAL 


	Hire Add'l Inspector or Contractor 
	Hire Add'l Inspector or Contractor 
	Hire Add'l Inspector or Contractor 

	1 
	1 

	LS 
	LS 

	$ 8,000.00 
	$ 8,000.00 

	$8,000.00 
	$8,000.00 



	 
	 
	 
	 
	Base Construction Cost 
	N/A 
	Mobilization (5%) N/A 
	Subtotal 1 N/A 
	 
	Contingency (25%) $2,000.00 
	Subtotal 2 $10,000.00 
	 
	Engineering Design, Surveys, 
	Land Acquisition, Utility Relocations, 
	and Permits (45%) N/A 
	 
	Total Per Year $10,000.00 
	 
	Estimated Project Cost Per Year $10,000.00 
	 
	Total Estimated Project Cost $200,000.00 
	LH9976 Enforcement Enhancement Project (C2.4, D1.3) 
	 
	Location: N/A 
	 
	Description: Perform an illicit discharge investigation in the watershed. Enhance enforcement of the county solid waste and erosion and sediment control ordinances. 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	Table
	TR
	TH
	Span
	ITEM 

	TH
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	QUANTITY 
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	UNITS 

	TH
	Span
	UNIT COST 

	TH
	Span
	TOTAL 


	Illicit Discharge Investigations 
	Illicit Discharge Investigations 
	Illicit Discharge Investigations 

	1 
	1 

	LS 
	LS 

	$ 20,000.00 
	$ 20,000.00 

	$20,000.00 
	$20,000.00 


	Enforce SW and ESC Ordinances 
	Enforce SW and ESC Ordinances 
	Enforce SW and ESC Ordinances 

	1 
	1 

	LS 
	LS 

	$ 40,000.00 
	$ 40,000.00 

	$40,000.00 
	$40,000.00 



	 
	 
	 
	Base Construction Cost 
	N/A 
	Mobilization (5%) N/A 
	Subtotal 1 N/A 
	 
	Contingency (25%) $15,000.00 
	Subtotal 2 $75,000.00 
	 
	Engineering Design, Surveys, 
	Land Acquisition, Utility Relocations, 
	and Permits (45%) N/A 
	 
	Total Per Year $75,000.00 
	 
	Estimated Project Cost Per Year $80,000.00 
	 
	Total Estimated Project Cost $1,920,000.00 
	Artifact
	Capital Improvement Project: 
	Artifact
	Artifact
	Artifact
	Artifact
	Artifact
	Artifact
	Artifact
	Artifact
	Artifact
	LH9977 Dumpsite Removal Project (D1.1) 
	 
	Location: 
	N/A 
	 
	Description: 
	Partner with community groups to remove trash, debris and dumpsites throughout the watershed. 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	Table
	TR
	TH
	Span
	ITEM 

	TH
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	QUANTITY 

	TH
	Span
	UNITS 

	TH
	Span
	UNIT COST 

	TH
	Span
	TOTAL 


	Clean Up Trash, Debris & Dump Sites 
	Clean Up Trash, Debris & Dump Sites 
	Clean Up Trash, Debris & Dump Sites 

	1 
	1 

	LS 
	LS 

	$ 30,000.00 
	$ 30,000.00 

	$30,000.00 
	$30,000.00 



	 
	 
	 
	 
	Base Construction Cost 
	N/A 
	Mobilization (5%) N/A 
	Subtotal 1 N/A 
	 
	Contingency (25%) $7,500.00 
	Subtotal 2 $37,500.00 
	 
	Engineering Design, Surveys, 
	Land Acquisition, Utility Relocations, 
	and Permits (45%) N/A 
	 
	Total Per Year $37,500.00 
	 
	Estimated Project Cost Per Year $40,000.00 
	 
	Total Estimated Project Cost $200,000.00 
	LH9978 Buffer Monitoring Project (B1.3) 
	 
	Location: 
	N/A 
	 
	Description: 
	Monitor existing and restored buffers throughout the watershed. 
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	TH
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	Monitor Exist & Restored Buffers 
	Monitor Exist & Restored Buffers 
	Monitor Exist & Restored Buffers 

	1 
	1 

	LS 
	LS 

	$ 10,000.00 
	$ 10,000.00 

	$10,000.00 
	$10,000.00 



	 
	 
	 
	 
	Base Construction Cost 
	N/A 
	Mobilization (5%) N/A 
	Subtotal 1 N/A 
	 
	Contingency (25%) $2,500.00 
	Subtotal 2 $12,500.00 
	 
	Engineering Design, Surveys, 
	Land Acquisition, Utility Relocations, 
	and Permits (45%) N/A 
	 
	Total Per Year $12,500.00 
	 
	Estimated Project Cost Per Year $15,000.00 
	 
	Total Estimated Project Cost $345,000.00 
	LH9979 Sediment Monitoring/Stream Phys Assess/Monitoring Project (B2.2, C2.3) 
	 
	Location: 
	N/A 
	 
	Description: 
	Update Stream Physical Assessment, including sediment monitoring, data every five years. Perform water quality and macroinvertebrate monitoring. 
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	Update Stream Phys Assessment 
	Update Stream Phys Assessment 
	Update Stream Phys Assessment 

	1 
	1 

	LS 
	LS 

	$ 20,000.00 
	$ 20,000.00 

	$20,000.00 
	$20,000.00 


	Water Qual / Macro Invert Monitoring 
	Water Qual / Macro Invert Monitoring 
	Water Qual / Macro Invert Monitoring 

	1 
	1 

	LS 
	LS 

	$ 10,000.00 
	$ 10,000.00 

	$10,000.00 
	$10,000.00 



	 
	 
	 
	Base Construction Cost 
	N/A 
	Mobilization (5%) N/A 
	Subtotal 1 N/A 
	 
	Contingency (25%) $7,500.00 
	Subtotal 2 $37,500.00 
	 
	Engineering Design, Surveys, 
	Land Acquisition, Utility Relocations, 
	and Permits (45%) N/A 
	 
	Total Every 5 Years $37,500.00 
	 
	Estimated Project Cost Every 5 Years $40,000.00 
	 
	Total Estimated Project Cost $200,000.00 
	LH9980 Small Watershed Grant Program (D2.1) 
	 
	Location: 
	N/A 
	 
	Description: 
	Create and administer a small watershed grant program for watershed organizations. 
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	Create/Administer  Program 
	Create/Administer  Program 
	Create/Administer  Program 

	1 
	1 

	LS 
	LS 

	$ 15,000.00 
	$ 15,000.00 

	$15,000.00 
	$15,000.00 



	 
	 
	 
	 
	Base Construction Cost 
	N/A 
	Mobilization (5%) N/A 
	Subtotal 1 N/A 
	 
	Contingency (25%) $3,750.00 
	Subtotal 2 $18,750.00 
	 
	Engineering Design, Surveys, 
	Land Acquisition, Utility Relocations, 
	and Permits (45%) N/A 
	 
	Total Per Year $18,750.00 
	 
	Estimated Project Cost Per Year $20,000.00 
	 
	Total Estimated Project Cost $460,000.00 
	LH9981 Street Sweeping Program (C1.2) 
	 
	Location: 
	N/A 
	 
	Description: 
	Hire a contractor to sweep county streets and parking areas throughout the watershed. 
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	Contractor to Sweep Streets/Parking 
	Contractor to Sweep Streets/Parking 
	Contractor to Sweep Streets/Parking 

	1 
	1 

	LS 
	LS 

	$ 15,000.00 
	$ 15,000.00 

	$15,000.00 
	$15,000.00 



	 
	 
	 
	 
	Base Construction Cost 
	N/A 
	Mobilization (5%) N/A 
	Subtotal 1 N/A 
	 
	Contingency (25%) $3,750.00 
	Subtotal 2 $18,750.00 
	 
	Engineering Design, Surveys, 
	Land Acquisition, Utility Relocations, 
	and Permits (45%) N/A 
	 
	Total Per Year $18,750.00 
	 
	Estimated Project Cost Per Year $20,000.00 
	 
	Total Estimated Project Cost $460,000.00 
	LH9985 Wetlands Survey Project (B3.1) 
	 
	Location: 
	N/A 
	 
	Description: 
	Perform a wetlands function and values survey for the entire watershed. Delineate and assess the condition of all existing wetlands and prioritize wetlands for restoration. 
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	Perform Wetlands Funct/Value Survey 
	Perform Wetlands Funct/Value Survey 
	Perform Wetlands Funct/Value Survey 

	1 
	1 

	LS 
	LS 

	$ 250,000.00 
	$ 250,000.00 

	$250,000.00 
	$250,000.00 



	 
	 
	 
	 
	Base Construction Cost 
	N/A 
	Mobilization (5%) N/A 
	Subtotal 1 N/A 
	 
	Contingency (25%) $62,500.00 
	Subtotal 2 $312,500.00 
	 
	Engineering Design, Surveys, 
	Land Acquisition, Utility Relocations, 
	and Permits (45%) N/A 
	 
	Total $312,500.00 
	 
	Estimated Project Cost $320,000.00 
	LH9986 Fecal Coliform Source Study Project (C2.1) 
	 
	Location: 
	N/A 
	 
	Description: 
	Perform an investigation to identify the source(s) of fecal coliform in the watershed. 
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	Identify Source of Fecal Coliform 
	Identify Source of Fecal Coliform 
	Identify Source of Fecal Coliform 

	1 
	1 

	LS 
	LS 

	$ 250,000.00 
	$ 250,000.00 

	$250,000.00 
	$250,000.00 



	 
	 
	 
	 
	Base Construction Cost 
	N/A 
	Mobilization (5%) N/A 
	Subtotal 1 N/A 
	 
	Contingency (25%) $62,500.00 
	Subtotal 2 $312,500.00 
	 
	Engineering Design, Surveys, 
	Land Acquisition, Utility Relocations, 
	and Permits (45%) N/A 
	 
	Total $312,500.00 
	 
	Estimated Project Cost $320,000.00 
	LH9987 PCB Contamination Study Project (C3.1) 
	 
	Location: 
	N/A 
	 
	Description: 
	Coordinate with state forces a PCB contamination study for Little Hunting Creek. 
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	Coordinate Investigation of PCB Cont. 
	Coordinate Investigation of PCB Cont. 
	Coordinate Investigation of PCB Cont. 

	1 
	1 

	LS 
	LS 

	$ 20,000.00 
	$ 20,000.00 

	$20,000.00 
	$20,000.00 



	 
	 
	 
	 
	Base Construction Cost 
	N/A 
	Mobilization (5%) N/A 
	Subtotal 1 N/A 
	 
	Contingency (25%) $5,000.00 
	Subtotal 2 $25,000.00 
	 
	Engineering Design, Surveys, 
	Land Acquisition, Utility Relocations, 
	and Permits (45%) N/A 
	 
	Total $25,000.00 
	 
	Estimated Project Cost $30,000.00 
	LH9988 Dredging Feasibility Study Project (C1.1) 
	 
	Location: 
	N/A 
	 
	Description: 
	Perform a hydrographic survey and dredging feasibility study for Little Hunting Creek. 
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	Hydrographic Survey/Dredging Feas. 
	Hydrographic Survey/Dredging Feas. 
	Hydrographic Survey/Dredging Feas. 

	1 
	1 

	LS 
	LS 

	$ 400,000.00 
	$ 400,000.00 

	$400,000.00 
	$400,000.00 



	 
	 
	 
	 
	Base Construction Cost 
	N/A 
	Mobilization (5%) N/A 
	Subtotal 1 N/A 
	 
	Contingency (25%) $100,000.00 
	Subtotal 2 $500,000.00 
	 
	Engineering Design, Surveys, 
	Land Acquisition, Utility Relocations, 
	and Permits (45%) N/A 
	 
	Total $500,000.00 
	 
	Estimated Project Cost $510,000.00 
	LH9989 Stormwater Infrastructure Condition Assessment (A3.11) 
	 
	Location: 
	N/A 
	 
	 
	 
	Description: 
	Institute an inspection protocol and perform an assessment of ditches, pipes, and outfalls within the watershed every five years, for 25 years, and make repairs as necessary. 
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	Assess Stormwater Infrastructure 
	Assess Stormwater Infrastructure 
	Assess Stormwater Infrastructure 

	1 
	1 

	LS 
	LS 

	$ 40,000.00 
	$ 40,000.00 

	$40,000.00 
	$40,000.00 



	 
	 
	 
	 
	Base Construction Cost 
	N/A 
	Mobilization (5%) N/A 
	Subtotal 1 N/A 
	 
	Contingency (25%) $10,000.00 
	Subtotal 2 $50,000.00 
	 
	Engineering Design, Surveys, 
	Land Acquisition, Utility Relocations, 
	and Permits (45%) N/A 
	 
	Total Every 5 Years $50,000.00 
	 
	Estimated Project Cost Every 5 Years $50,000.00 
	 
	Total Estimated Project Cost $216,000.00 
	 
	 
	 
	North Branch Watershed 
	 
	Artifact
	Figure
	 
	Watershed Plan Map Number: 
	NB1 
	 
	Capital Improvement Project: LH9111 LID Demonstration Projects 
	 
	Tax Grid Map Number: 
	102-1 
	 
	Location: 
	Sherwood Hall Library, Carl Sandberg Middle School, the Stratford Landing Elementary School, the Whitman Middle School and the Hollin Meadows 
	Schools 
	 
	Description: 
	Construct LID demonstration projects including bioretention 
	facilities, porous pavement, buffer 
	strips, and Filterra or similar types of drop inlets. 
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	Bioretention 
	Bioretention 
	Bioretention 

	16 
	16 

	LS 
	LS 

	$ 7,500.00 
	$ 7,500.00 

	$120,000.00 
	$120,000.00 


	Obscuring Exist. Pavement 
	Obscuring Exist. Pavement 
	Obscuring Exist. Pavement 

	5000 
	5000 

	SY 
	SY 

	$ 8.00 
	$ 8.00 

	$40,000.00 
	$40,000.00 


	Porous Pavement 
	Porous Pavement 
	Porous Pavement 

	5000 
	5000 

	SY 
	SY 

	$ 15.00 
	$ 15.00 

	$75,000.00 
	$75,000.00 


	Vegetated Filter Strip 
	Vegetated Filter Strip 
	Vegetated Filter Strip 

	25000 
	25000 

	SY 
	SY 

	$ 0.70 
	$ 0.70 

	$17,500.00 
	$17,500.00 


	Manufactured BMP System 
	Manufactured BMP System 
	Manufactured BMP System 

	16 
	16 

	EA 
	EA 

	$ 3,000.00 
	$ 3,000.00 

	$48,000.00 
	$48,000.00 



	 
	Base Construction Cost $300,500.00 Mobilization (5%) $15,025.00 Subtotal 1 $315,525.00   Contingency (25%) $78,881.25 Subtotal 2 $394,406.25   Engineering Design, Surveys,  Land Acquisition, Utility Relocations,  and Permits (45%) $177,482.81   Total $571,889.06   Estimated Project Cost $580,000.00 
	Figure
	 
	Watershed Plan Map Number: 
	NB2 
	 
	Capital Improvement Project: 
	LH9125 BMP Retrofit 
	 
	Tax Grid Map Number: 
	102-1 
	 
	Location: 
	7920 Holland Road 
	 
	Description: 
	Increase detention storage by 2600 cubic yards, modify and/or replace existing riser and outlet structures, 
	add infiltration features, modify 
	existing stormwater system to redirect additional drainage area, and provide water quality improvements to the existing facility. 
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	Grading and Excavation 
	Grading and Excavation 
	Grading and Excavation 

	2557 
	2557 

	CY 
	CY 

	$ 35.00 
	$ 35.00 

	$89,495.00 
	$89,495.00 


	Exist. Stormwater Conveyance Changes 
	Exist. Stormwater Conveyance Changes 
	Exist. Stormwater Conveyance Changes 

	1 
	1 

	LS 
	LS 

	$ 5,000.00 
	$ 5,000.00 

	$5,000.00 
	$5,000.00 


	Structural BMP Retrofit & Incidentals1 
	Structural BMP Retrofit & Incidentals1 
	Structural BMP Retrofit & Incidentals1 

	1 
	1 

	LS 
	LS 

	$ 20,000.00 
	$ 20,000.00 

	$20,000.00 
	$20,000.00 


	Erosion and Sediment Control2 
	Erosion and Sediment Control2 
	Erosion and Sediment Control2 

	1 
	1 

	LS 
	LS 

	$ 8,949.50 
	$ 8,949.50 

	$8,949.50 
	$8,949.50 


	Landscaping3 
	Landscaping3 
	Landscaping3 

	1 
	1 

	LS 
	LS 

	$ 4,474.75 
	$ 4,474.75 

	$4,474.75 
	$4,474.75 



	 
	Base Construction Cost $127,919.25 Mobilization (5%) $6,395.96 Subtotal 1 $134,315.21   Contingency (25%) $33,578.80 Subtotal 2 $167,894.02   Engineering Design, Surveys,  Land Acquisition, Utility Relocations,  and Permits (45%) $75,552.31   Total $243,446.32   Estimated Project Cost $250,000.00 
	 
	1 Includes the cost of retrofitting the existing inlet/outlet structures and incidental improvements. 
	1 Includes the cost of retrofitting the existing inlet/outlet structures and incidental improvements. 
	1 Includes the cost of retrofitting the existing inlet/outlet structures and incidental improvements. 

	2 Includes the installation cost of all required ESC items and siltation control excavation. 
	2 Includes the installation cost of all required ESC items and siltation control excavation. 

	3 Includes the cost of clearing, grubbing, stabilization, replacing existing landscaping and installation of new landscaping. 
	3 Includes the cost of clearing, grubbing, stabilization, replacing existing landscaping and installation of new landscaping. 


	Artifact
	Figure
	 
	Artifact
	Watershed Plan Map Number: 
	NB3 
	 
	Capital Improvement Project: 
	LH9114 BMP Retrofit 
	 
	Tax Grid Map Number: 
	102-4 
	 
	Location: 
	8306 Rampart Court 
	 
	Description: 
	Increase detention storage by 450 cubic yards, modify and/or replace existing riser and outlet structures, 
	add infiltration features, modify 
	existing stormwater system to redirect additional drainage area, and provide water quality improvements to the existing facility. 
	 
	 
	 
	 
	 
	 
	Table
	TR
	TH
	Span
	ITEM 

	TH
	Span
	QUANTITY 

	TH
	Span
	UNITS 

	TH
	Span
	UNIT COST 

	TH
	Span
	TOTAL 


	Grading and Excavation 
	Grading and Excavation 
	Grading and Excavation 

	428 
	428 

	CY 
	CY 

	$ 35.00 
	$ 35.00 

	$14,980.00 
	$14,980.00 


	Exist. Stormwater Conveyance Changes 
	Exist. Stormwater Conveyance Changes 
	Exist. Stormwater Conveyance Changes 

	1 
	1 

	LS 
	LS 

	$ 5,000.00 
	$ 5,000.00 

	$5,000.00 
	$5,000.00 


	Structural BMP Retrofit & Incidentals1 
	Structural BMP Retrofit & Incidentals1 
	Structural BMP Retrofit & Incidentals1 

	1 
	1 

	LS 
	LS 

	$ 5,000.00 
	$ 5,000.00 

	$5,000.00 
	$5,000.00 


	Erosion and Sediment Control2 
	Erosion and Sediment Control2 
	Erosion and Sediment Control2 

	1 
	1 

	LS 
	LS 

	$ 3,000.00 
	$ 3,000.00 

	$3,000.00 
	$3,000.00 


	Landscaping3 
	Landscaping3 
	Landscaping3 

	1 
	1 

	LS 
	LS 

	$ 2,000.00 
	$ 2,000.00 

	$2,000.00 
	$2,000.00 



	 
	Base Construction Cost $29,980.00 Mobilization (5%) $1,499.00 Subtotal 1 $31,479.00   Contingency (25%) $7,869.75 Subtotal 2 $39,348.75   Engineering Design, Surveys,  Land Acquisition, Utility Relocations,  and Permits (45%) $17,706.94   Total $57,055.69   Estimated Project Cost $60,000.00 
	 
	1 Includes the cost of retrofitting the existing inlet/outlet structures and incidental improvements. 
	1 Includes the cost of retrofitting the existing inlet/outlet structures and incidental improvements. 
	1 Includes the cost of retrofitting the existing inlet/outlet structures and incidental improvements. 

	2 Includes the installation cost of all required ESC items and siltation control excavation. 
	2 Includes the installation cost of all required ESC items and siltation control excavation. 

	3 Includes the cost of clearing, grubbing, stabilization, replacing existing landscaping and installation of new landscaping. 
	3 Includes the cost of clearing, grubbing, stabilization, replacing existing landscaping and installation of new landscaping. 


	Figure
	 
	Watershed Plan Map Number: 
	NB4 
	 
	Capital Improvement Project: 
	LH9109 BMP Retrofit 
	 
	Tax Grid Map Number: 
	102-3 
	 
	Location: 
	8306 Marble Dale Court 
	 
	Description: 
	Increase detention storage by 550 cubic yards, modify and/or replace existing riser and outlet structures, 
	add infiltration features, and 
	modify existing stormwater system to redirect additional drainage area to the existing facility. 
	 
	 
	 
	 
	 
	 
	 
	Table
	TR
	TH
	Span
	ITEM 

	TH
	Span
	QUANTITY 

	TH
	Span
	UNITS 

	TH
	Span
	UNIT COST 

	TH
	Span
	TOTAL 


	Grading and Excavation 
	Grading and Excavation 
	Grading and Excavation 

	510 
	510 

	CY 
	CY 

	$ 35.00 
	$ 35.00 

	$17,850.00 
	$17,850.00 


	Exist. Stormwater Conveyance Changes 
	Exist. Stormwater Conveyance Changes 
	Exist. Stormwater Conveyance Changes 

	1 
	1 

	LS 
	LS 

	$ 10,000.00 
	$ 10,000.00 

	$10,000.00 
	$10,000.00 


	Structural BMP Retrofit & Incidentals1 
	Structural BMP Retrofit & Incidentals1 
	Structural BMP Retrofit & Incidentals1 

	1 
	1 

	LS 
	LS 

	$ 5,000.00 
	$ 5,000.00 

	$5,000.00 
	$5,000.00 


	Erosion and Sediment Control2 
	Erosion and Sediment Control2 
	Erosion and Sediment Control2 

	1 
	1 

	LS 
	LS 

	$ 3,000.00 
	$ 3,000.00 

	$3,000.00 
	$3,000.00 


	Landscaping3 
	Landscaping3 
	Landscaping3 

	1 
	1 

	LS 
	LS 

	$ 2,000.00 
	$ 2,000.00 

	$2,000.00 
	$2,000.00 



	 
	Base Construction Cost $37,850.00 Mobilization (5%) $1,892.50 Subtotal 1 $39,742.50   Contingency (25%) $9,935.63 Subtotal 2 $49,678.13   Engineering Design, Surveys,  Land Acquisition, Utility Relocations,  and Permits (45%) $22,355.16   Total $72,033.28   Estimated Project Cost $80,000.00 
	 
	1 Includes the cost of retrofitting the existing inlet/outlet structures and incidental improvements. 
	1 Includes the cost of retrofitting the existing inlet/outlet structures and incidental improvements. 
	1 Includes the cost of retrofitting the existing inlet/outlet structures and incidental improvements. 

	2 Includes the installation cost of all required ESC items and siltation control excavation. 
	2 Includes the installation cost of all required ESC items and siltation control excavation. 

	3 Includes the cost of clearing, grubbing, stabilization, replacing existing landscaping and installation of new landscaping. 
	3 Includes the cost of clearing, grubbing, stabilization, replacing existing landscaping and installation of new landscaping. 


	Artifact
	Figure
	 
	Artifact
	Watershed Plan Map Number: 
	NB5 
	 
	Capital Improvement Project: 
	LH9110 BMP Retrofit 
	 
	Tax Grid Map Number: 
	102-3 
	 
	Location: 
	8313 Riverton Lane 
	 
	Description: 
	Increase detention storage by 650 cubic yards, modify and/or replace existing riser and outlet structures, 
	add infiltration features, modify 
	existing stormwater system to redirect additional drainage area, and provide water quality improvements to the existing facility. 
	 
	 
	 
	 
	 
	 
	Table
	TR
	TH
	Span
	ITEM 

	TH
	Span
	QUANTITY 

	TH
	Span
	UNITS 

	TH
	Span
	UNIT COST 

	TH
	Span
	TOTAL 


	Grading and Excavation 
	Grading and Excavation 
	Grading and Excavation 

	626 
	626 

	CY 
	CY 

	$ 35.00 
	$ 35.00 

	$21,910.00 
	$21,910.00 


	Exist. Stormwater Conveyance Changes 
	Exist. Stormwater Conveyance Changes 
	Exist. Stormwater Conveyance Changes 

	1 
	1 

	LS 
	LS 

	$ 10,000.00 
	$ 10,000.00 

	$10,000.00 
	$10,000.00 


	Structural BMP Retrofit & Incidentals1 
	Structural BMP Retrofit & Incidentals1 
	Structural BMP Retrofit & Incidentals1 

	1 
	1 

	LS 
	LS 

	$ 10,000.00 
	$ 10,000.00 

	$10,000.00 
	$10,000.00 


	Erosion and Sediment Control2 
	Erosion and Sediment Control2 
	Erosion and Sediment Control2 

	1 
	1 

	LS 
	LS 

	$ 3,000.00 
	$ 3,000.00 

	$3,000.00 
	$3,000.00 


	Landscaping3 
	Landscaping3 
	Landscaping3 

	1 
	1 

	LS 
	LS 

	$ 2,000.00 
	$ 2,000.00 

	$2,000.00 
	$2,000.00 



	 
	Base Construction Cost $46,910.00 Mobilization (5%) $2,345.50 Subtotal 1 $49,255.50   Contingency (25%) $12,313.88 Subtotal 2 $61,569.38   Engineering Design, Surveys,  Land Acquisition, Utility Relocations,  and Permits (45%) $27,706.22   Total $89,275.59   Estimated Project Cost $90,000.00 
	 
	1 Includes the cost of retrofitting the existing inlet/outlet structures and incidental improvements. 
	1 Includes the cost of retrofitting the existing inlet/outlet structures and incidental improvements. 
	1 Includes the cost of retrofitting the existing inlet/outlet structures and incidental improvements. 

	2 Includes the installation cost of all required ESC items and siltation control excavation. 
	2 Includes the installation cost of all required ESC items and siltation control excavation. 

	3 Includes the cost of clearing, grubbing, stabilization, replacing existing landscaping and installation of new landscaping. 
	3 Includes the cost of clearing, grubbing, stabilization, replacing existing landscaping and installation of new landscaping. 


	Figure
	 
	Watershed Plan Map Number: 
	NB7 
	 
	Capital Improvement Project: 
	LH9227 Stream Restoration 
	 
	Tax Grid Map Number: 
	102-1 
	 
	Location: 
	Upstream and downstream of Sherwood Hall Lane 
	 
	Description: 
	Restore the stream for a distance of 1,500 feet upstream of Sherwood 
	Hall Lane and for 1,000 feet 
	downstream of Sherwood Hall Lane. Proposed activities include riparian vegetation planting, removal of invasive species, removal of unstable trees, channel reconfiguration and the selective placement of in-stream habitat structures, and trash/debris removal. 
	 
	 
	 
	Table
	TR
	TH
	Span
	ITEM 

	TH
	Span
	QUANTITY 

	TH
	Span
	UNITS 

	TH
	Span
	UNIT COST 

	TH
	Span
	TOTAL 


	Stream Restoration 
	Stream Restoration 
	Stream Restoration 

	2500 
	2500 

	LF 
	LF 

	$ 80.00 
	$ 80.00 

	$200,000.00 
	$200,000.00 



	 
	 
	 
	 
	Base Construction Cost $200,000.00 Mobilization (5%) $10,000.00 Subtotal 1 $210,000.00   Contingency (25%) $52,500.00 Subtotal 2 $262,500.00   Engineering Design, Surveys,  Land Acquisition, Utility Relocations,  and Permits (45%) $118,125.00   Total $380,625.00   Estimated Project Cost $390,000.00 
	Artifact
	Figure
	 
	Base Construction Cost $56,000.00 Mobilization (5%) $2,800.00 Subtotal 1 $58,800.00   Contingency (25%) $14,700.00 Subtotal 2 $73,500.00   Engineering Design, Surveys,  Land Acquisition, Utility Relocations,  and Permits (45%) $33,075.00   Total $106,575.00   Estimated Project Cost $110,000.00 
	Artifact
	Watershed Plan Map Number: 
	NB8 
	 
	Capital Improvement Project: 
	LH9270 Stream Restoration 
	 
	Tax Grid Map Number: 
	102-1, 102-3 
	 
	Location: 
	Downstream of Collingwood Road 
	 
	Description: 
	Restore the stream for 700 feet downstream of the Collingwood Road crossing located east of 
	Shenandoah Road at the 
	Williamsburg Manor Park. Proposed activities include riparian vegetation planting, removal of invasive species, and the selective placement of in-stream habitat structures, and trash/debris removal. 
	 
	 
	 
	Table
	TR
	TH
	Span
	ITEM 

	TH
	Span
	QUANTITY 

	TH
	Span
	UNITS 

	TH
	Span
	UNIT COST 

	TH
	Span
	TOTAL 


	Stream Restoration 
	Stream Restoration 
	Stream Restoration 

	700 
	700 

	LF 
	LF 

	$ 80.00 
	$ 80.00 

	$56,000.00 
	$56,000.00 



	 
	 
	 
	 
	Figure
	 
	Watershed Plan Map Number: 
	NB9 
	 
	Capital Improvement Project: 
	LH9115 BMP Retrofit 
	 
	Tax Grid Map Number: 
	102-3 
	 
	Location: 
	8225 Stacey Road 
	 
	Description: 
	Increase detention storage by 700 cubic yards, modify and/or replace existing riser and outlet structures, 
	add infiltration features, modify 
	existing stormwater system to redirect additional drainage area, and provide water quality improvements to the existing facility. 
	 
	 
	 
	 
	 
	 
	Table
	TR
	TH
	Span
	ITEM 

	TH
	Span
	QUANTITY 

	TH
	Span
	UNITS 

	TH
	Span
	UNIT COST 

	TH
	Span
	TOTAL 


	Grading and Excavation 
	Grading and Excavation 
	Grading and Excavation 

	664 
	664 

	CY 
	CY 

	$ 35.00 
	$ 35.00 

	$23,240.00 
	$23,240.00 


	Exist. Stormwater Conveyance Changes 
	Exist. Stormwater Conveyance Changes 
	Exist. Stormwater Conveyance Changes 

	1 
	1 

	LS 
	LS 

	$ 10,000.00 
	$ 10,000.00 

	$10,000.00 
	$10,000.00 


	Structural BMP Retrofit & Incidentals1 
	Structural BMP Retrofit & Incidentals1 
	Structural BMP Retrofit & Incidentals1 

	1 
	1 

	LS 
	LS 

	$ 5,000.00 
	$ 5,000.00 

	$5,000.00 
	$5,000.00 


	Erosion and Sediment Control2 
	Erosion and Sediment Control2 
	Erosion and Sediment Control2 

	1 
	1 

	LS 
	LS 

	$ 3,000.00 
	$ 3,000.00 

	$3,000.00 
	$3,000.00 


	Landscaping3 
	Landscaping3 
	Landscaping3 

	1 
	1 

	LS 
	LS 

	$ 2,000.00 
	$ 2,000.00 

	$2,000.00 
	$2,000.00 



	 
	Base Construction Cost $43,240.00 Mobilization (5%) $2,162.00 Subtotal 1 $45,402.00   Contingency (25%) $11,350.50 Subtotal 2 $56,752.50   Engineering Design, Surveys,  Land Acquisition, Utility Relocations,  and Permits (45%) $25,538.63   Total $82,291.13   Estimated Project Cost $90,000.00 
	 
	1 Includes the cost of retrofitting the existing inlet/outlet structures and incidental improvements. 
	1 Includes the cost of retrofitting the existing inlet/outlet structures and incidental improvements. 
	1 Includes the cost of retrofitting the existing inlet/outlet structures and incidental improvements. 

	2 Includes the installation cost of all required ESC items and siltation control excavation. 
	2 Includes the installation cost of all required ESC items and siltation control excavation. 

	3 Includes the cost of clearing, grubbing, stabilization, replacing existing landscaping and installation of new landscaping. 
	3 Includes the cost of clearing, grubbing, stabilization, replacing existing landscaping and installation of new landscaping. 


	Artifact
	Figure
	 
	Artifact
	Watershed Plan Map Number: 
	NB10 
	 
	Capital Improvement Project: 
	LH9113 BMP Retrofit 
	 
	Tax Grid Map Number: 
	102-4 
	 
	Location: 
	1614 Noral Place 
	 
	Description: 
	Increase detention storage by 50 cubic yards, modify and/or replace existing riser and outlet structures, 
	and add infiltration features to the 
	existing facility. 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	Table
	TR
	TH
	Span
	ITEM 

	TH
	Span
	QUANTITY 

	TH
	Span
	UNITS 

	TH
	Span
	UNIT COST 

	TH
	Span
	TOTAL 


	Grading and Excavation 
	Grading and Excavation 
	Grading and Excavation 

	29 
	29 

	CY 
	CY 

	$ 35.00 
	$ 35.00 

	$1,015.00 
	$1,015.00 


	Structural BMP Retrofit & Incidentals1 
	Structural BMP Retrofit & Incidentals1 
	Structural BMP Retrofit & Incidentals1 

	1 
	1 

	LS 
	LS 

	$ 5,000.00 
	$ 5,000.00 

	$5,000.00 
	$5,000.00 


	Erosion and Sediment Control2 
	Erosion and Sediment Control2 
	Erosion and Sediment Control2 

	1 
	1 

	LS 
	LS 

	$ 3,000.00 
	$ 3,000.00 

	$3,000.00 
	$3,000.00 


	Landscaping3 
	Landscaping3 
	Landscaping3 

	1 
	1 

	LS 
	LS 

	$ 2,000.00 
	$ 2,000.00 

	$2,000.00 
	$2,000.00 



	 
	Base Construction Cost $11,015.00 Mobilization (5%) $550.75 Subtotal 1 $11,565.75   Contingency (25%) $2,891.44 Subtotal 2 $14,457.19   Engineering Design, Surveys,  Land Acquisition, Utility Relocations,  and Permits (45%) $6,505.73   Total $20,962.92   Estimated Project Cost $30,000.00 
	 
	1 Includes the cost of retrofitting the existing inlet/outlet structures and incidental imp rovements. 
	1 Includes the cost of retrofitting the existing inlet/outlet structures and incidental imp rovements. 
	1 Includes the cost of retrofitting the existing inlet/outlet structures and incidental imp rovements. 

	2 Includes the installation cost of all required ESC items and siltation control excavation. 
	2 Includes the installation cost of all required ESC items and siltation control excavation. 

	3 Includes the cost of clearing, grubbing, stabilization, replacing existing landscap ing and installation of new landscap ing. 
	3 Includes the cost of clearing, grubbing, stabilization, replacing existing landscap ing and installation of new landscap ing. 


	Figure
	 
	Watershed Plan Map Number: 
	NB11 
	 
	Capital Improvement Project: 
	LH9143 New BMP 
	 
	Tax Grid Map Number: 
	93-3 
	 
	Location: 
	Hollin Meadows Park 
	 
	Description: 
	Construct a new 1-year extended detention BMP (volume = 2400 cubic yards; dam height = 6.0 feet) 
	behind the 7600 block of Elba 
	Road. The existing storm drain system would need to be modified and possibly a low flow diversion constructed, in order for this facility to function properly. This facility would reduce runoff from the surrounding residential areas. 
	 
	 
	 
	Table
	TR
	TH
	Span
	ITEM 

	TH
	Span
	QUANTITY 

	TH
	Span
	UNITS 

	TH
	Span
	UNIT COST 

	TH
	Span
	TOTAL 


	Grading and Excavation 
	Grading and Excavation 
	Grading and Excavation 

	1675 
	1675 

	CY 
	CY 

	$ 50.00 
	$ 50.00 

	$83,750.00 
	$83,750.00 


	Exist. Stormwater Conveyance Changes 
	Exist. Stormwater Conveyance Changes 
	Exist. Stormwater Conveyance Changes 

	1 
	1 

	LS 
	LS 

	$ 5,000.00 
	$ 5,000.00 

	$5,000.00 
	$5,000.00 


	Structural Improvements & Incidentals1 
	Structural Improvements & Incidentals1 
	Structural Improvements & Incidentals1 

	1 
	1 

	LS 
	LS 

	$ 20,000.00 
	$ 20,000.00 

	$20,000.00 
	$20,000.00 


	Erosion and Sediment Control2 
	Erosion and Sediment Control2 
	Erosion and Sediment Control2 

	1 
	1 

	LS 
	LS 

	$ 8,375.00 
	$ 8,375.00 

	$8,375.00 
	$8,375.00 


	Landscaping3 
	Landscaping3 
	Landscaping3 

	1 
	1 

	LS 
	LS 

	$ 4,187.50 
	$ 4,187.50 

	$4,187.50 
	$4,187.50 



	 
	Base Construction Cost $121,312.50 Mobilization (5%) $6,065.63 Subtotal 1 $127,378.13   Contingency (25%) $31,844.53 Subtotal 2 $159,222.66   Engineering Design, Surveys,  Land Acquisition, Utility Relocations,  and Permits (45%) $71,650.20   Total $230,872.85   Estimated Project Cost $240,000.00 
	 
	1 Includes the cost of installing the inlet/outlet structures and incidental improvements. 
	1 Includes the cost of installing the inlet/outlet structures and incidental improvements. 
	1 Includes the cost of installing the inlet/outlet structures and incidental improvements. 

	2 Includes the installation cost of all required ESC items and siltation control excavation. 
	2 Includes the installation cost of all required ESC items and siltation control excavation. 

	3 Includes the cost of clearing, grubbing, stabilization, replacing existing landscaping and installation of new landscaping. 
	3 Includes the cost of clearing, grubbing, stabilization, replacing existing landscaping and installation of new landscaping. 


	Artifact
	Figure
	 
	Artifact
	Watershed Plan Map Number: 
	NB12 
	 
	Capital Improvement Project: 
	LH9142 New BMP 
	 
	Tax Grid Map Number: 
	93-3 
	 
	Location: 
	2500 Block of Woodlawn Trail 
	 
	Description: 
	Construct a new 1-year extended detention BMP (volume = 1100 cubic yards; dam height = 8.5 feet) 
	near the end of the 2500 block of 
	Woodlawn Trail, just south of the parking area. This facility would reduce runoff from the surrounding residential areas. 
	 
	 
	 
	 
	 
	 
	Table
	TR
	TH
	Span
	ITEM 

	TH
	Span
	QUANTITY 

	TH
	Span
	UNITS 

	TH
	Span
	UNIT COST 

	TH
	Span
	TOTAL 


	Grading and Excavation 
	Grading and Excavation 
	Grading and Excavation 

	1389 
	1389 

	CY 
	CY 

	$ 50.00 
	$ 50.00 

	$69,450.00 
	$69,450.00 


	Structural Improvements & Incidentals1 
	Structural Improvements & Incidentals1 
	Structural Improvements & Incidentals1 

	1 
	1 

	LS 
	LS 

	$ 20,000.00 
	$ 20,000.00 

	$20,000.00 
	$20,000.00 


	Erosion and Sediment Control2 
	Erosion and Sediment Control2 
	Erosion and Sediment Control2 

	1 
	1 

	LS 
	LS 

	$ 6,945.00 
	$ 6,945.00 

	$6,945.00 
	$6,945.00 


	Landscaping3 
	Landscaping3 
	Landscaping3 

	1 
	1 

	LS 
	LS 

	$ 3,472.50 
	$ 3,472.50 

	$3,472.50 
	$3,472.50 



	 
	Base Construction Cost $99,867.50 Mobilization (5%) $4,993.38 Subtotal 1 $104,860.88   Contingency (25%) $26,215.22 Subtotal 2 $131,076.09   Engineering Design, Surveys,  Land Acquisition, Utility Relocations,  and Permits (45%) $58,984.24   Total $190,060.34   Estimated Project Cost $200,000.00 
	 
	1 Includes the cost of installing the inlet/outlet structures and incidental improvements. 
	1 Includes the cost of installing the inlet/outlet structures and incidental improvements. 
	1 Includes the cost of installing the inlet/outlet structures and incidental improvements. 

	2 Includes the installation cost of all required ESC items and siltation control excavation. 
	2 Includes the installation cost of all required ESC items and siltation control excavation. 

	3 Includes the cost of clearing, grubbing, stabilization, replacing existing landscaping and installation of new landscap ing. 
	3 Includes the cost of clearing, grubbing, stabilization, replacing existing landscaping and installation of new landscap ing. 


	Figure
	 
	Watershed Plan Map Number: 
	NB13 
	 
	Capital Improvement Project: 
	LH9126 New BMP 
	 
	Tax Grid Map Number: 
	102-1 
	 
	Location: 
	Whitman Middle School 
	 
	Description: 
	Construct a new 1-year extended detention BMP (volume = 850 cubic yards; dam height = 6.0 feet) 
	behind the Whitman Middle 
	School. The existing storm drain system would need to be modified and possibly a low flow diversion constructed, in order for this facility to function properly. This facility would reduce runoff from the surrounding areas. 
	 
	 
	 
	Table
	TR
	TH
	Span
	ITEM 

	TH
	Span
	QUANTITY 

	TH
	Span
	UNITS UNIT COST 

	TH
	Span
	TOTAL 


	Grading and Excavation 
	Grading and Excavation 
	Grading and Excavation 

	811 
	811 

	CY $ 50.00 
	CY $ 50.00 

	$40,550.00 
	$40,550.00 


	Exist. Stormwater Conveyance Changes 
	Exist. Stormwater Conveyance Changes 
	Exist. Stormwater Conveyance Changes 

	1 
	1 

	LS $ 10,000.00 
	LS $ 10,000.00 

	$10,000.00 
	$10,000.00 


	Structural Improvements & Incidentals1 
	Structural Improvements & Incidentals1 
	Structural Improvements & Incidentals1 

	1 
	1 

	LS $ 20,000.00 
	LS $ 20,000.00 

	$20,000.00 
	$20,000.00 


	Erosion and Sediment Control2 
	Erosion and Sediment Control2 
	Erosion and Sediment Control2 

	1 
	1 

	LS $ 4,055.00 
	LS $ 4,055.00 

	$4,055.00 
	$4,055.00 


	Landscaping3 
	Landscaping3 
	Landscaping3 

	1 
	1 

	LS $ 2,027.50 
	LS $ 2,027.50 

	$2,027.50 
	$2,027.50 


	 
	 
	 

	 
	 

	 
	 

	Base Construction Cost $76,632.50   Mobilization (5%) $3,831.63   Subtotal 1 $80,464.13     Contingency (25%) $20,116.03   Subtotal 2 $100,580.16     Engineering Design, Surveys,  Land Acquisition, Utility Relocations,  and Permits (45%) $45,261.07     Total $145,841.23     Estimated Project Cost $150,000.00 
	 
	 



	 
	1 Includes the cost of installing the inlet/outlet structures and incidental improvements. 
	1 Includes the cost of installing the inlet/outlet structures and incidental improvements. 
	1 Includes the cost of installing the inlet/outlet structures and incidental improvements. 

	2 Includes the installation cost of all required ESC items and siltation control excavation. 
	2 Includes the installation cost of all required ESC items and siltation control excavation. 

	3 Includes the cost of clearing, grubbing, stabilization, replacing existing landscaping and installation of new landscaping. 
	3 Includes the cost of clearing, grubbing, stabilization, replacing existing landscaping and installation of new landscaping. 


	Artifact
	Figure
	 
	Artifact
	Watershed Plan Map Number: 
	NB14 
	 
	Capital Improvement Project: 
	LH9116 New BMP 
	 
	Tax Grid Map Number: 
	102-4 
	 
	Location: 
	8200 block of Fort Hunt Road 
	 
	Description: 
	Construct a new 1-year extended detention BMP (volume = 900 cubic yards; dam height = 4.5 feet) 
	behind the residential properties 
	along the 8200 block of Fort Hunt Road. The existing storm drain system would need to be modified and possibly a low flow diversion constructed, in order for this facility to function properly. This facility would reduce runoff from the surrounding residential areas. 
	 
	 
	Table
	TR
	TH
	Span
	ITEM 

	TH
	Span
	QUANTITY 

	TH
	Span
	UNITS 

	TH
	Span
	UNIT COST 

	TH
	Span
	TOTAL 


	Grading and Excavation 
	Grading and Excavation 
	Grading and Excavation 

	899 
	899 

	CY 
	CY 

	$ 50.00 
	$ 50.00 

	$44,950.00 
	$44,950.00 


	Exist. Stormwater Conveyance Changes 
	Exist. Stormwater Conveyance Changes 
	Exist. Stormwater Conveyance Changes 

	1 
	1 

	LS 
	LS 

	$ 10,000.00 
	$ 10,000.00 

	$10,000.00 
	$10,000.00 


	Structural Improvements & Incidentals1 
	Structural Improvements & Incidentals1 
	Structural Improvements & Incidentals1 

	1 
	1 

	LS 
	LS 

	$ 20,000.00 
	$ 20,000.00 

	$20,000.00 
	$20,000.00 


	Erosion and Sediment Control2 
	Erosion and Sediment Control2 
	Erosion and Sediment Control2 

	1 
	1 

	LS 
	LS 

	$ 4,495.00 
	$ 4,495.00 

	$4,495.00 
	$4,495.00 


	Landscaping3 
	Landscaping3 
	Landscaping3 

	1 
	1 

	LS 
	LS 

	$ 2,247.50 
	$ 2,247.50 

	$2,247.50 
	$2,247.50 



	 
	Base Construction Cost $81,692.50 Mobilization (5%) $4,084.63 Subtotal 1 $85,777.13   Contingency (25%) $21,444.28 Subtotal 2 $107,221.41   Engineering Design, Surveys,  Land Acquisition, Utility Relocations,  and Permits (45%) $48,249.63   Total $155,471.04   Estimated Project Cost $160,000.00 
	 
	1 Includes the cost of installing the inlet/outlet structures and incidental imp rovements. 
	1 Includes the cost of installing the inlet/outlet structures and incidental imp rovements. 
	1 Includes the cost of installing the inlet/outlet structures and incidental imp rovements. 

	2 Includes the installation cost of all required ESC items and siltation control excavation. 
	2 Includes the installation cost of all required ESC items and siltation control excavation. 

	3 Includes the cost of clearing, grubbing, stabilization, rep lacing existing landscap ing and installation of new landscap ing. 
	3 Includes the cost of clearing, grubbing, stabilization, rep lacing existing landscap ing and installation of new landscap ing. 


	Figure
	 
	 
	Watershed Plan Map Number: 
	A4.1 
	 
	Capital Improvement Project: LH9984 North Branch Residential Rain Barrels and Rain Gardens 
	 
	Tax Grid Map Number: 
	93-3, 102-1, 102-2 
	 
	Location: 
	North Branch Subwatershed 
	 
	Description: 
	Distribute rain barrels, facilitate installation of rain gardens, and 
	provide educational materials about rain barrels, cisterns, and rain gardens. 
	 
	 
	 
	 
	 
	 
	 
	Table
	TR
	TH
	Span
	ITEM 

	TH
	Span
	QUANTITY 

	TH
	Span
	UNITS 

	TH
	Span
	UNIT COST 

	TH
	Span
	TOTAL 


	Distribute Rain Barrels 
	Distribute Rain Barrels 
	Distribute Rain Barrels 

	1 
	1 

	LS 
	LS 

	$ 31,000.00 
	$ 31,000.00 

	$31,000.00 
	$31,000.00 


	Facilitate Installation of Rain Gardens 
	Facilitate Installation of Rain Gardens 
	Facilitate Installation of Rain Gardens 

	1 
	1 

	LS 
	LS 

	$ 12,000.00 
	$ 12,000.00 

	$12,000.00 
	$12,000.00 


	Provide Educational Materials 
	Provide Educational Materials 
	Provide Educational Materials 

	1 
	1 

	LS 
	LS 

	$ 5,000.00 
	$ 5,000.00 

	$5,000.00 
	$5,000.00 



	 
	Base Construction Cost 
	N/A 
	Mobilization (5%) N/A 
	Subtotal 1 N/A 
	 
	 
	Contingency (25%) $12,000.00 
	Subtotal 2 $60,000.00 
	 
	 
	Engineering Design, Surveys, 
	Land Acquisition, Utility Relocations, 
	and Permits (45%) N/A 
	 
	 
	Total $60,000.00 
	 
	 
	Estimated Project Cost $70,000.00 
	 
	 
	North Little Hunting Creek Watershed 
	 
	Artifact
	Figure
	 
	Artifact
	Watershed Plan Map Number: 
	NLHC1 
	 
	Capital Improvement Project: 
	LH9139 New BMP 
	 
	Tax Grid Map Number: 
	92-4 
	 
	Location: 
	Between 7200 & 7300 Blocks Richmond Highway 
	 
	Description: 
	Construct a new 1-year extended detention BMP (volume = 3500 
	cubic yards; dam height = 5.0 feet) 
	on the county-owned land located approximately between the 7200 and 7300 blocks of Richmond Highway at the northeast corner of the Richmond Highway and Lockheed Boulevard intersection. The BMP should be designed to treat the runoff from the surrounding commercial and high- density residential areas and be an attractive, landscaped amenity for the community. 
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	TR
	TH
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	ITEM 

	TH
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	QUANTITY 

	TH
	Span
	UNITS 

	TH
	Span
	UNIT COST 

	TH
	Span
	TOTAL 


	Grading and Excavation 
	Grading and Excavation 
	Grading and Excavation 

	3500 
	3500 

	CY 
	CY 

	$ 50.00 
	$ 50.00 

	$175,000.00 
	$175,000.00 


	Structural Improvements & Incidentals1 
	Structural Improvements & Incidentals1 
	Structural Improvements & Incidentals1 

	1 
	1 

	LS 
	LS 

	$ 20,000.00 
	$ 20,000.00 

	$20,000.00 
	$20,000.00 


	Erosion and Sediment Control2 
	Erosion and Sediment Control2 
	Erosion and Sediment Control2 

	1 
	1 

	LS 
	LS 

	$ 17,500.00 
	$ 17,500.00 

	$17,500.00 
	$17,500.00 


	Landscaping3 
	Landscaping3 
	Landscaping3 

	1 
	1 

	LS 
	LS 

	$ 8,750.00 
	$ 8,750.00 

	$8,750.00 
	$8,750.00 



	 
	Base Construction Cost $221,250.00 Mobilization (5%) $11,062.50 Subtotal 1 $232,312.50   Contingency (25%) $58,078.13 Subtotal 2 $290,390.63   Engineering Design, Surveys,  Land Acquisition, Utility Relocations,  and Permits (45%) $130,675.78   Total $421,066.41   Estimated Project Cost $430,000.00 
	 
	1 Includes the cost of installing the inlet/outlet structures and incidental imp rovements. 
	1 Includes the cost of installing the inlet/outlet structures and incidental imp rovements. 
	1 Includes the cost of installing the inlet/outlet structures and incidental imp rovements. 

	2 Includes the installation cost of all required ESC items and siltation control excavation. 
	2 Includes the installation cost of all required ESC items and siltation control excavation. 

	3 Includes the cost of clearing, grubbing, stabilization, rep lacing existing landscap ing and installation of new landscap ing. 
	3 Includes the cost of clearing, grubbing, stabilization, rep lacing existing landscap ing and installation of new landscap ing. 


	Figure
	 
	Watershed Plan Map Number: 
	NLHC2 
	 
	Capital Improvement Project: 
	LH9121 BMP Retrofit 
	 
	Tax Grid Map Number: 
	101-2 
	 
	Location: 
	Gold's Gym - 7770 Richmond Highway 
	 
	Description: 
	Increase detention storage by 650 cubic yards, modify and/or replace 
	existing riser and outlet structures, 
	add infiltration features, modify existing stormwater system to redirect additional drainage area, and provide water quality improvements to the existing facility. 
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	TR
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	ITEM 

	TH
	Span
	QUANTITY 

	TH
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	UNITS 

	TH
	Span
	UNIT COST 

	TH
	Span
	TOTAL 


	Grading and Excavation 
	Grading and Excavation 
	Grading and Excavation 

	603 
	603 

	CY 
	CY 

	$ 35.00 
	$ 35.00 

	$21,105.00 
	$21,105.00 


	Exist. Stormwater Conveyance Changes 
	Exist. Stormwater Conveyance Changes 
	Exist. Stormwater Conveyance Changes 

	1 
	1 

	LS 
	LS 

	$ 10,000.00 
	$ 10,000.00 

	$10,000.00 
	$10,000.00 


	Structural BMP Retrofit & Incidentals1 
	Structural BMP Retrofit & Incidentals1 
	Structural BMP Retrofit & Incidentals1 

	1 
	1 

	LS 
	LS 

	$ 10,000.00 
	$ 10,000.00 

	$10,000.00 
	$10,000.00 


	Erosion and Sediment Control2 
	Erosion and Sediment Control2 
	Erosion and Sediment Control2 

	1 
	1 

	LS 
	LS 

	$ 3,000.00 
	$ 3,000.00 

	$3,000.00 
	$3,000.00 


	Landscaping3 
	Landscaping3 
	Landscaping3 

	1 
	1 

	LS 
	LS 

	$ 2,000.00 
	$ 2,000.00 

	$2,000.00 
	$2,000.00 



	 
	Base Construction Cost $46,105.00 Mobilization (5%) $2,305.25 Subtotal 1 $48,410.25   Contingency (25%) $12,102.56 Subtotal 2 $60,512.81   Engineering Design, Surveys,  Land Acquisition, Utility Relocations,  and Permits (45%) $27,230.77   Total $87,743.58   Estimated Project Cost $90,000.00 
	 
	1 Includes the cost of retrofitting the existing inlet/outlet structures and incidental imp rovements. 
	1 Includes the cost of retrofitting the existing inlet/outlet structures and incidental imp rovements. 
	1 Includes the cost of retrofitting the existing inlet/outlet structures and incidental imp rovements. 

	2 Includes the installation cost of all required ESC items and siltation control excavation. 
	2 Includes the installation cost of all required ESC items and siltation control excavation. 

	3 Includes the cost of clearing, grubbing, stabilization, rep lacing existing landscap ing and installation of new landscap ing. 
	3 Includes the cost of clearing, grubbing, stabilization, rep lacing existing landscap ing and installation of new landscap ing. 


	Artifact
	Figure
	 
	Artifact
	Watershed Plan Map Number: 
	NLHC3 
	 
	Capital Improvement Project: 
	LH9123 BMP Retrofit 
	 
	Tax Grid Map Number: 
	102-1 
	 
	Location: 
	Bethlehem Baptist Church - northwest of Sherwood Hall Lane 
	& Fordson Road Intersection 
	 
	Description: 
	Increase detention storage by 400 cubic yards, modify and/or replace 
	existing riser and outlet structures, add infiltration features, and provide water quality improvements to the existing 
	facility. 
	 
	 
	 
	 
	 
	 
	Table
	TR
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	ITEM 

	TH
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	QUANTITY 

	TH
	Span
	UNITS 

	TH
	Span
	UNIT COST 

	TH
	Span
	TOTAL 


	Grading and Excavation 
	Grading and Excavation 
	Grading and Excavation 

	379 
	379 

	CY 
	CY 

	$ 35.00 
	$ 35.00 

	$13,265.00 
	$13,265.00 


	Structural BMP Retrofit & Incidentals1 
	Structural BMP Retrofit & Incidentals1 
	Structural BMP Retrofit & Incidentals1 

	1 
	1 

	LS 
	LS 

	$ 10,000.00 
	$ 10,000.00 

	$10,000.00 
	$10,000.00 


	Erosion and Sediment Control2 
	Erosion and Sediment Control2 
	Erosion and Sediment Control2 

	1 
	1 

	LS 
	LS 

	$ 3,000.00 
	$ 3,000.00 

	$3,000.00 
	$3,000.00 


	Landscaping3 
	Landscaping3 
	Landscaping3 

	1 
	1 

	LS 
	LS 

	$ 2,000.00 
	$ 2,000.00 

	$2,000.00 
	$2,000.00 



	 
	Base Construction Cost $28,265.00 Mobilization (5%) $1,413.25 Subtotal 1 $29,678.25   Contingency (25%) $7,419.56 Subtotal 2 $37,097.81   Engineering Design, Surveys,  Land Acquisition, Utility Relocations,  and Permits (45%) $16,694.02   Total $53,791.83   Estimated Project Cost $60,000.00 
	 
	1 Includes the cost of retrofitting the existing inlet/outlet structures and incidental imp rovements. 
	1 Includes the cost of retrofitting the existing inlet/outlet structures and incidental imp rovements. 
	1 Includes the cost of retrofitting the existing inlet/outlet structures and incidental imp rovements. 

	2 Includes the installation cost of all required ESC items and siltation control excavation. 
	2 Includes the installation cost of all required ESC items and siltation control excavation. 

	3 Includes the cost of clearing, grubbing, stabilization, rep lacing existing landscap ing and installation of new landscap ing. 
	3 Includes the cost of clearing, grubbing, stabilization, rep lacing existing landscap ing and installation of new landscap ing. 


	Figure
	 
	Watershed Plan Map Number: 
	NLHC4 
	 
	Capital Improvement Project: 
	LH9122 BMP Retrofit 
	 
	Tax Grid Map Number: 
	101-2 
	 
	Location: 
	3115 Sherwood Hall Lane 
	 
	Description: 
	Increase detention storage by 150 cubic yards, modify and/or replace existing riser and outlet structures, 
	add infiltration features, and 
	provide water quality improvements to the existing facility. 
	 
	 
	 
	 
	 
	 
	 
	 
	Table
	TR
	TH
	Span
	ITEM 
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	TH
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	UNIT COST 

	TH
	Span
	TOTAL 


	Grading and Excavation 
	Grading and Excavation 
	Grading and Excavation 

	141 
	141 

	CY 
	CY 

	$ 35.00 
	$ 35.00 

	$4,935.00 
	$4,935.00 


	Structural BMP Retrofit & Incidentals1 
	Structural BMP Retrofit & Incidentals1 
	Structural BMP Retrofit & Incidentals1 

	1 
	1 

	LS 
	LS 

	$ 5,000.00 
	$ 5,000.00 

	$5,000.00 
	$5,000.00 


	Erosion and Sediment Control2 
	Erosion and Sediment Control2 
	Erosion and Sediment Control2 

	1 
	1 

	LS 
	LS 

	$ 3,000.00 
	$ 3,000.00 

	$3,000.00 
	$3,000.00 


	Landscaping3 
	Landscaping3 
	Landscaping3 

	1 
	1 

	LS 
	LS 

	$ 2,000.00 
	$ 2,000.00 

	$2,000.00 
	$2,000.00 



	 
	Base Construction Cost $14,935.00 Mobilization (5%) $746.75 Subtotal 1 $15,681.75   Contingency (25%) $3,920.44 Subtotal 2 $19,602.19   Engineering Design, Surveys,  Land Acquisition, Utility Relocations,  and Permits (45%) $8,820.98   Total $28,423.17   Estimated Project Cost $30,000.00 
	 
	1 Includes the cost of retrofitting the existing inlet/outlet structures and incidental imp rovements. 
	1 Includes the cost of retrofitting the existing inlet/outlet structures and incidental imp rovements. 
	1 Includes the cost of retrofitting the existing inlet/outlet structures and incidental imp rovements. 

	2 Includes the installation cost of all required ESC items and siltation control excavation. 
	2 Includes the installation cost of all required ESC items and siltation control excavation. 

	3 Includes the cost of clearing, grubbing, stabilization, rep lacing existing landscap ing and installation of new landscap ing. 
	3 Includes the cost of clearing, grubbing, stabilization, rep lacing existing landscap ing and installation of new landscap ing. 


	Artifact
	Figure
	 
	Artifact
	Watershed Plan Map Number: 
	NLHC5 
	 
	Capital Improvement Project: 
	LH9124 BMP Retrofit 
	 
	Tax Grid Map Number: 
	102-1 
	 
	Location: 
	7851 Gum Springs Village Drive 
	 
	Description: 
	Increase detention storage by 850 cubic yards, modify and/or replace existing riser and outlet structures, 
	add infiltration features, modify 
	existing stormwater system to redirect additional drainage area, and provide water quality improvements to the existing facility. 
	 
	 
	 
	 
	 
	 
	Table
	TR
	TH
	Span
	ITEM 

	TH
	Span
	QUANTITY 
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	TH
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	UNIT COST 

	TH
	Span
	TOTAL 


	Grading and Excavation 
	Grading and Excavation 
	Grading and Excavation 

	827 
	827 

	CY 
	CY 

	$ 35.00 
	$ 35.00 

	$28,945.00 
	$28,945.00 


	Exist. Stormwater Conveyance Changes 
	Exist. Stormwater Conveyance Changes 
	Exist. Stormwater Conveyance Changes 

	1 
	1 

	LS 
	LS 

	$ 10,000.00 
	$ 10,000.00 

	$10,000.00 
	$10,000.00 


	Structural BMP Retrofit & Incidentals1 
	Structural BMP Retrofit & Incidentals1 
	Structural BMP Retrofit & Incidentals1 

	1 
	1 

	LS 
	LS 

	$ 10,000.00 
	$ 10,000.00 

	$10,000.00 
	$10,000.00 


	Erosion and Sediment Control2 
	Erosion and Sediment Control2 
	Erosion and Sediment Control2 

	1 
	1 

	LS 
	LS 

	$ 3,000.00 
	$ 3,000.00 

	$3,000.00 
	$3,000.00 


	Landscaping3 
	Landscaping3 
	Landscaping3 

	1 
	1 

	LS 
	LS 

	$ 2,000.00 
	$ 2,000.00 

	$2,000.00 
	$2,000.00 



	 
	Base Construction Cost $53,945.00 Mobilization (5%) $2,697.25 Subtotal 1 $56,642.25   Contingency (25%) $14,160.56 Subtotal 2 $70,802.81   Engineering Design, Surveys,  Land Acquisition, Utility Relocations,  and Permits (45%) $31,861.27   Total $102,664.08   Estimated Project Cost $110,000.00 
	 
	1 Includes the cost of retrofitting the existing inlet/outlet structures and incidental improvements. 
	1 Includes the cost of retrofitting the existing inlet/outlet structures and incidental improvements. 
	1 Includes the cost of retrofitting the existing inlet/outlet structures and incidental improvements. 

	2 Includes the installation cost of all required ESC items and siltation control excavation. 
	2 Includes the installation cost of all required ESC items and siltation control excavation. 

	3 Includes the cost of clearing, grubbing, stabilization, replacing existing landscaping and installation of new landscaping. 
	3 Includes the cost of clearing, grubbing, stabilization, replacing existing landscaping and installation of new landscaping. 


	Figure
	 
	Watershed Plan Map Number: 
	NLHC6 
	 
	Capital Improvement Project: 
	LH9117 BMP Retrofit 
	 
	Tax Grid Map Number: 
	101-2 
	 
	Location: 
	3910 Buckman Road - southeast of Buckman Road & Roxbury Road Intersection 
	 
	Description: 
	Increase detention storage by 450 cubic yards, modify and/or replace 
	existing riser and outlet structures, add infiltration features, and modify existing stormwater system to redirect additional drainage area 
	to the existing facility. 
	 
	 
	 
	 
	 
	Table
	TR
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	TH
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	TH
	Span
	UNIT COST 

	TH
	Span
	TOTAL 


	Grading and Excavation 
	Grading and Excavation 
	Grading and Excavation 

	435 
	435 

	CY 
	CY 

	$ 35.00 
	$ 35.00 

	$15,225.00 
	$15,225.00 


	Exist. Stormwater Conveyance Changes 
	Exist. Stormwater Conveyance Changes 
	Exist. Stormwater Conveyance Changes 

	1 
	1 

	LS 
	LS 

	$ 5,000.00 
	$ 5,000.00 

	$5,000.00 
	$5,000.00 


	Structural BMP Retrofit & Incidentals1 
	Structural BMP Retrofit & Incidentals1 
	Structural BMP Retrofit & Incidentals1 

	1 
	1 

	LS 
	LS 

	$ 10,000.00 
	$ 10,000.00 

	$10,000.00 
	$10,000.00 


	Erosion and Sediment Control2 
	Erosion and Sediment Control2 
	Erosion and Sediment Control2 

	1 
	1 

	LS 
	LS 

	$ 3,000.00 
	$ 3,000.00 

	$3,000.00 
	$3,000.00 


	Landscaping3 
	Landscaping3 
	Landscaping3 

	1 
	1 

	LS 
	LS 

	$ 2,000.00 
	$ 2,000.00 

	$2,000.00 
	$2,000.00 



	 
	Base Construction Cost $35,225.00 Mobilization (5%) $1,761.25 Subtotal 1 $36,986.25   Contingency (25%) $9,246.56 Subtotal 2 $46,232.81   Engineering Design, Surveys,  Land Acquisition, Utility Relocations,  and Permits (45%) $20,804.77   Total $67,037.58   Estimated Project Cost $70,000.00 
	 
	1 Includes the cost of retrofitting the existing inlet/outlet structures and incidental improvements. 
	1 Includes the cost of retrofitting the existing inlet/outlet structures and incidental improvements. 
	1 Includes the cost of retrofitting the existing inlet/outlet structures and incidental improvements. 

	2 Includes the installation cost of all required ESC items and siltation control excavation. 
	2 Includes the installation cost of all required ESC items and siltation control excavation. 

	3 Includes the cost of clearing, grubbing, stabilization, replacing existing landscaping and installation of new landscaping. 
	3 Includes the cost of clearing, grubbing, stabilization, replacing existing landscaping and installation of new landscaping. 


	Artifact
	Figure
	 
	Watershed Plan Map Number: 
	NLHC9 
	 
	Capital Improvement Project: 
	LH9819 New Commercial LID 
	 
	Tax Grid Map Number: 
	101-2 
	 
	Location: 
	Mount Vernon Plaza, the Hybla Valley Plaza, the Multiplex Cinema, and the Audubon Estates Mobile Home Park 
	 
	Description: 
	Reduce runoff with new LID techniques such as bioretention (including Filterra or similar units), porous pavement, vegetated buffer strips and disconnected roof drains. 
	This area is likely to be 
	redeveloped, including new buildings and a main street type layout. This could be an opportunity to collectively improve the existing storm drain system as well as have developers install BMPs as proffers. 
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	Manufactured BMP System 
	Manufactured BMP System 
	Manufactured BMP System 

	44 
	44 

	EA 
	EA 

	$ 3,000.00 
	$ 3,000.00 

	$132,000.00 
	$132,000.00 


	Porous Pavement 
	Porous Pavement 
	Porous Pavement 

	5000 
	5000 

	SY 
	SY 

	$ 15.00 
	$ 15.00 

	$75,000.00 
	$75,000.00 


	Stabilization 
	Stabilization 
	Stabilization 

	1 
	1 

	LS 
	LS 

	$ 10,000.00 
	$ 10,000.00 

	$10,000.00 
	$10,000.00 



	 
	 
	Base Construction Cost $217,000.00 Mobilization (5%) $10,850.00 Subtotal 1 $227,850.00   Contingency (25%) $56,962.50 Subtotal 2 $284,812.50   Engineering Design, Surveys,  Land Acquisition, Utility Relocations,  and Permits (45%) $128,165.63   Total $412,978.13   Estimated Project Cost $420,000.00 
	 For conceptual layout of BMPs see attached plan. 
	 
	Figure
	Artifact
	 
	Figure
	Artifact
	Figure
	 
	 
	Watershed Plan Map Number: 
	NLHC11 
	 
	Capital Improvement Project: 
	LH9320 Buffer Restoration 
	 
	Tax Grid Map Number: 
	101-2 
	 
	Location: 
	Audubon Estates 
	 
	Description: 
	Establish approximately 20 - 40 feet of additional buffer vegetation 
	at the top of the bank along the 
	paved channels at Audubon Estates Mobile Home Park near Janna Lee Avenue and north of Woodlawn Trail to help slow runoff. Line the bottom of the paved channels with grouted riprap. 
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	Riparian Buffer Restoration 
	Riparian Buffer Restoration 
	Riparian Buffer Restoration 

	16000 
	16000 

	LF 
	LF 

	$ 10.00 
	$ 10.00 

	$160,000.00 
	$160,000.00 


	Rip Rap Channel 
	Rip Rap Channel 
	Rip Rap Channel 

	1000 
	1000 

	SY 
	SY 

	$ 50.00 
	$ 50.00 

	$50,000.00 
	$50,000.00 



	 
	 
	 
	Base Construction Cost $210,000.00 Mobilization (5%) $10,500.00 Subtotal 1 $220,500.00   Contingency (25%) $55,125.00 Subtotal 2 $275,625.00   Engineering Design, Surveys,  Land Acquisition, Utility Relocations,  and Permits (45%) $124,031.25   Total $399,656.25   Estimated Project Cost $400,000.00 
	Artifact
	Figure
	 
	Base Construction Cost $420,000.00 Mobilization (5%) $21,000.00 Subtotal 1 $441,000.00   Contingency (25%) $110,250.00 Subtotal 2 $551,250.00   Engineering Design, Surveys,  Land Acquisition, Utility Relocations,  and Permits (45%) $248,062.50   Total $799,312.50   Estimated Project Cost $800,000.00 
	Artifact
	Watershed Plan Map Number: 
	NLHC12 
	 
	Capital Improvement Project: 
	LH9235 Stream Restoration 
	 
	Tax Grid Map Number: 
	92-4, 101-2 
	 
	Location: 
	North Mount Vernon Plaza & Fordson Road 
	 
	Description: 
	Restore the stream (LHLH003 and LHLH006) located north of the 
	Mount Vernon Plaza and replace 
	the culvert at Fordson Road near the Mount Vernon Plaza. The culvert replacement project s on County’s drainage master plan project list (LH431). Proposed activities include removal/ modification of culverts, channel reconfiguration, floodplain creation, riparian vegetation planting, and removal of invasive species. 
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	TOTAL 


	Stream Restoration 
	Stream Restoration 
	Stream Restoration 

	3200 
	3200 

	LF 
	LF 

	$ 100.00 
	$ 100.00 

	$320,000.00 
	$320,000.00 


	Culvert Repalcement 
	Culvert Repalcement 
	Culvert Repalcement 

	1 
	1 

	LS 
	LS 

	$ 100,000.00 
	$ 100,000.00 

	$100,000.00 
	$100,000.00 



	 
	 
	 
	Figure
	 
	 
	Watershed Plan Map Number: 
	NLHC13 
	 
	Capital Improvement Project: 
	LH9233 Stream Restoration 
	 
	Tax Grid Map Number: 
	92-4 
	 
	Location: 
	South of The Grove at Huntley Meadows 
	 
	Description: 
	Restore the stream located east of Huntley Meadows Park and south 
	of the new subdivision, called The Grove at Huntley Meadows, to mitigate the impact from increased runoff at the culvert crossing. 
	Proposed activities include 
	selected placement of in-stream habitat structure, channel reconfiguration, and riparian vegetation plantings. 
	 
	 
	 
	 
	Table
	TR
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	TH
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	UNIT COST 

	TH
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	TOTAL 


	Stream Restoration 
	Stream Restoration 
	Stream Restoration 

	750 
	750 

	LF 
	LF 

	$ 100.00 
	$ 100.00 

	$75,000.00 
	$75,000.00 



	 
	 
	 
	 
	Base Construction Cost $75,000.00 Mobilization (5%) $3,750.00 Subtotal 1 $78,750.00   Contingency (25%) $19,687.50 Subtotal 2 $98,437.50   Engineering Design, Surveys,  Land Acquisition, Utility Relocations,  and Permits (45%) $44,296.88   Total $142,734.38   Estimated Project Cost $150,000.00 
	Artifact
	Figure
	 
	Base Construction Cost $180,000.00 Mobilization (5%) $9,000.00 Subtotal 1 $189,000.00   Contingency (25%) $47,250.00 Subtotal 2 $236,250.00   Engineering Design, Surveys,  Land Acquisition, Utility Relocations,  and Permits (45%) $106,312.50   Total $342,562.50   Estimated Project Cost $350,000.00 
	Artifact
	 
	Watershed Plan Map Number: 
	NLHC14 
	 
	Capital Improvement Project: 
	LH9234 Stream Restoration 
	 
	Tax Grid Map Number: 
	92-4, 101-2 
	 
	Location: 
	South of Beech Craft Drive 
	 
	Description: 
	Perform stream restoration of the channel (LHLH007) located south 
	of Beech Craft Drive and west of 
	Fordson Road. Proposed activities include channel reconfiguration, floodplain creation, bioengineering of stream bank, selective placement of in-stream habitat structures, and removal of unstable trees. 
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	QUANTITY 

	TH
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	TH
	Span
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	TH
	Span
	TOTAL 


	Stream Restoration 
	Stream Restoration 
	Stream Restoration 

	1800 
	1800 

	LF 
	LF 

	$ 100.00 
	$ 100.00 

	$180,000.00 
	$180,000.00 



	 
	 
	 
	 
	Figure
	 
	Watershed Plan Map Number: 
	NLHC15 
	 
	Capital Improvement Project: 
	LH9218 Stream Restoration 
	 
	Tax Grid Map Number: 
	101-2 
	 
	Location: 
	North of Audubon Estates Mobile Home Park to 600 feet south of Richmond Highway 
	 
	Description: 
	Perform stream restoration and add buffer vegetation to the channel 
	(LHLH002 and part of LHLH001). Install an animal passageway underneath Richmond Highway. Proposed activities include 
	removal/modification of culverts, 
	riparian vegetation plantings, removal of invasive species, selected placement of in-stream habitat structures, channel reconfiguration, and trash/debris removal. Additional opportunities for restoration should be evaluated downstream, to the confluence with the main stem of Little Hunting Creek, during the preliminary evaluation and design phase of this project. 
	 
	Table
	TR
	TH
	Span
	ITEM 

	TH
	Span
	QUANTITY 

	TH
	Span
	UNITS 

	TH
	Span
	UNIT COST 

	TH
	Span
	TOTAL 


	Stream Restoration 
	Stream Restoration 
	Stream Restoration 

	2400 
	2400 

	LF 
	LF 

	$ 100.00 
	$ 100.00 

	$240,000.00 
	$240,000.00 


	Riparian Buffer Restoration 
	Riparian Buffer Restoration 
	Riparian Buffer Restoration 

	4800 
	4800 

	LF 
	LF 

	$ 10.00 
	$ 10.00 

	$48,000.00 
	$48,000.00 


	Animal Culvert (6' x 6' RCB) 
	Animal Culvert (6' x 6' RCB) 
	Animal Culvert (6' x 6' RCB) 

	1 
	1 

	LS 
	LS 

	$ 100,000.00 
	$ 100,000.00 

	$100,000.00 
	$100,000.00 


	Concrete Removal 
	Concrete Removal 
	Concrete Removal 

	1 
	1 

	LS 
	LS 

	$ 40,000.00 
	$ 40,000.00 

	$40,000.00 
	$40,000.00 



	 
	Base Construction Cost $428,000.00 Mobilization (5%) $21,400.00 Subtotal 1 $449,400.00   Contingency (25%) $112,350.00 Subtotal 2 $561,750.00   Engineering Design, Surveys,  Land Acquisition, Utility Relocations,  and Permits (45%) $252,787.50   Total $814,537.50   Estimated Project Cost $820,000.00 
	Artifact
	Figure
	 
	Watershed Plan Map Number: 
	NLHC16 
	 
	Capital Improvement Project: 
	LH9138 New BMP 
	 
	Tax Grid Map Number: 
	92-4 
	 
	Location: 
	7000 block of Fordson Road 
	 
	Description:  
	Construct a new 1-year extended detention BMP (volume = 850 cubic yards; dam height = 5.0 feet) 
	on the vacant parcel behind the 
	commercial property on the 7000 block of Fordson Road. This facility would reduce runoff from the surrounding commercial areas. 
	 
	 
	 
	 
	 
	 
	 
	Table
	TR
	TH
	Span
	ITEM 

	TH
	Span
	QUANTITY 

	TH
	Span
	UNITS 

	TH
	Span
	UNIT COST 

	TH
	Span
	TOTAL 


	Grading and Excavation 
	Grading and Excavation 
	Grading and Excavation 

	812 
	812 

	CY 
	CY 

	$ 50.00 
	$ 50.00 

	$40,600.00 
	$40,600.00 


	Structural Improvements & Incidentals1 
	Structural Improvements & Incidentals1 
	Structural Improvements & Incidentals1 

	1 
	1 

	LS 
	LS 

	$ 20,000.00 
	$ 20,000.00 

	$20,000.00 
	$20,000.00 


	Erosion and Sediment Control2 
	Erosion and Sediment Control2 
	Erosion and Sediment Control2 

	1 
	1 

	LS 
	LS 

	$ 4,060.00 
	$ 4,060.00 

	$4,060.00 
	$4,060.00 


	Landscaping3 
	Landscaping3 
	Landscaping3 

	1 
	1 

	LS 
	LS 

	$ 2,030.00 
	$ 2,030.00 

	$2,030.00 
	$2,030.00 



	 
	Base Construction Cost $66,690.00 Mobilization (5%) $3,334.50 Subtotal 1 $70,024.50   Contingency (25%) $17,506.13 Subtotal 2 $87,530.63   Engineering Design, Surveys,  Land Acquisition, Utility Relocations,  and Permits (45%) $39,388.78   Total $126,919.41   Estimated Project Cost $130,000.00 
	 
	1 Includes the cost of installing the inlet/outlet structures and incidental improvements. 
	1 Includes the cost of installing the inlet/outlet structures and incidental improvements. 
	1 Includes the cost of installing the inlet/outlet structures and incidental improvements. 

	2 Includes the installation cost of all required ESC items and siltation control excavation. 
	2 Includes the installation cost of all required ESC items and siltation control excavation. 

	3 Includes the cost of clearing, grubbing, stabilization, replacing existing landscaping and installation of new landscaping. 
	3 Includes the cost of clearing, grubbing, stabilization, replacing existing landscaping and installation of new landscaping. 


	Figure
	 
	Watershed Plan Map Number: 
	NLHC17 
	 
	Capital Improvement Project: 
	LH9137 New BMP 
	 
	Tax Grid Map Number: 
	92-4 
	 
	Location: 
	3500 block of Lockheed Boulevard 
	 
	Description: 
	Construct a new 1-year extended detention BMP (volume = 650 cubic yards; dam height = 5.0 feet) 
	behind the commercial property on 
	the 3500 block of Lockheed Boulevard. This facility may consist of a bermed construction in order to minimize tree loss, and tree removal should be limited to the embankment area. This facility would reduce runoff from the adjacent commercial areas. 
	 
	 
	Table
	TR
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	ITEM 

	TH
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	QUANTITY 

	TH
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	TH
	Span
	UNIT COST 

	TH
	Span
	TOTAL 


	Grading and Excavation 
	Grading and Excavation 
	Grading and Excavation 

	614 
	614 

	CY 
	CY 

	$ 50.00 
	$ 50.00 

	$30,700.00 
	$30,700.00 


	Structural Improvements & Incidentals1 
	Structural Improvements & Incidentals1 
	Structural Improvements & Incidentals1 

	1 
	1 

	LS 
	LS 

	$ 20,000.00 
	$ 20,000.00 

	$20,000.00 
	$20,000.00 


	Erosion and Sediment Control2 
	Erosion and Sediment Control2 
	Erosion and Sediment Control2 

	1 
	1 

	LS 
	LS 

	$ 3,070.00 
	$ 3,070.00 

	$3,070.00 
	$3,070.00 


	Landscaping3 
	Landscaping3 
	Landscaping3 

	1 
	1 

	LS 
	LS 

	$ 2,000.00 
	$ 2,000.00 

	$2,000.00 
	$2,000.00 



	 
	Base Construction Cost $55,770.00 Mobilization (5%) $2,788.50 Subtotal 1 $58,558.50   Contingency (25%) $14,639.63 Subtotal 2 $73,198.13   Engineering Design, Surveys,  Land Acquisition, Utility Relocations,  and Permits (45%) $32,939.16   Total $106,137.28   Estimated Project Cost $110,000.00 
	 
	1 Includes the cost of installing the inlet/outlet structures and incidental improvements. 
	1 Includes the cost of installing the inlet/outlet structures and incidental improvements. 
	1 Includes the cost of installing the inlet/outlet structures and incidental improvements. 

	2 Includes the installation cost of all required ESC items and siltation control excavation. 
	2 Includes the installation cost of all required ESC items and siltation control excavation. 

	3 Includes the cost of clearing, grubbing, stabilization, replacing existing landscaping and installation of new landscaping. 
	3 Includes the cost of clearing, grubbing, stabilization, replacing existing landscaping and installation of new landscaping. 


	Artifact
	Figure
	 
	Artifact
	Watershed Plan Map Number: 
	NLHC19 
	 
	Capital Improvement Project: 
	LH9136 New BMP 
	 
	Tax Grid Map Number: 
	92-4 
	 
	Location: 
	7400 block of Fairchild Drive 
	 
	Description: 
	Construct a new 1-year extended detention BMP (volume = 1550 cubic yards; dam height = 5.0 feet) 
	at the headwaters of North Little 
	Hunting Creek at the storm drain outfall at the end of the 7400 block of Fairchild Drive. Tree removal should only occur at the embankment area. This facility would reduce runoff from the residential properties immediately upstream. 
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	TR
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	ITEM 

	TH
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	QUANTITY 

	TH
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	UNITS 

	TH
	Span
	UNIT COST 

	TH
	Span
	TOTAL 


	Grading and Excavation 
	Grading and Excavation 
	Grading and Excavation 

	1545 
	1545 

	CY 
	CY 

	$ 50.00 
	$ 50.00 

	$77,250.00 
	$77,250.00 


	Structural Improvements & Incidentals1 
	Structural Improvements & Incidentals1 
	Structural Improvements & Incidentals1 

	1 
	1 

	LS 
	LS 

	$ 20,000.00 
	$ 20,000.00 

	$20,000.00 
	$20,000.00 


	Erosion and Sediment Control2 
	Erosion and Sediment Control2 
	Erosion and Sediment Control2 

	1 
	1 

	LS 
	LS 

	$ 7,725.00 
	$ 7,725.00 

	$7,725.00 
	$7,725.00 


	Landscaping3 
	Landscaping3 
	Landscaping3 

	1 
	1 

	LS 
	LS 

	$ 3,862.50 
	$ 3,862.50 

	$3,862.50 
	$3,862.50 



	 
	Base Construction Cost $108,837.50 Mobilization (5%) $5,441.88 Subtotal 1 $114,279.38   Contingency (25%) $28,569.84 Subtotal 2 $142,849.22   Engineering Design, Surveys,  Land Acquisition, Utility Relocations,  and Permits (45%) $64,282.15   Total $207,131.37   Estimated Project Cost $210,000.00 
	 
	1 Includes the cost of installing the inlet/outlet structures and incidental imp rovements. 
	1 Includes the cost of installing the inlet/outlet structures and incidental imp rovements. 
	1 Includes the cost of installing the inlet/outlet structures and incidental imp rovements. 

	2 Includes the installation cost of all required ESC items and siltation control excavation. 
	2 Includes the installation cost of all required ESC items and siltation control excavation. 

	3 Includes the cost of clearing, grubbing, stabilization, replacing existing landscaping and installation of new landscaping. 
	3 Includes the cost of clearing, grubbing, stabilization, replacing existing landscaping and installation of new landscaping. 


	Figure
	 
	Watershed Plan Map Number: 
	NLHC20 
	 
	Capital Improvement Project: 
	LH9144 New BMP 
	 
	Tax Grid Map Number: 
	93-3 
	 
	Location: 
	2600 block of Arlington Drive 
	 
	Description: 
	Construct a new 1-year extended detention BMP (volume = 2050 cubic yards; dam height = 6.0 feet) 
	behind the 2600 block of Arlington 
	Drive. The existing storm drain system would need to be modified and possibly a low flow diversion constructed, in order for this facility to function properly. This facility would reduce runoff from the surrounding residential areas. 
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	TH
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	UNIT COST 

	TH
	Span
	TOTAL 


	Grading and Excavation 
	Grading and Excavation 
	Grading and Excavation 

	2021 
	2021 

	CY 
	CY 

	$ 50.00 
	$ 50.00 

	$101,050.00 
	$101,050.00 


	Structural Improvements & Incidentals1 
	Structural Improvements & Incidentals1 
	Structural Improvements & Incidentals1 

	1 
	1 

	LS 
	LS 

	$ 20,000.00 
	$ 20,000.00 

	$20,000.00 
	$20,000.00 


	Erosion and Sediment Control2 
	Erosion and Sediment Control2 
	Erosion and Sediment Control2 

	1 
	1 

	LS 
	LS 

	$ 10,105.00 
	$ 10,105.00 

	$10,105.00 
	$10,105.00 


	Landscaping3 
	Landscaping3 
	Landscaping3 

	1 
	1 

	LS 
	LS 

	$ 5,052.50 
	$ 5,052.50 

	$5,052.50 
	$5,052.50 



	 
	Base Construction Cost $136,207.50 Mobilization (5%) $6,810.38 Subtotal 1 $143,017.88   Contingency (25%) $35,754.47 Subtotal 2 $178,772.34   Engineering Design, Surveys,  Land Acquisition, Utility Relocations,  and Permits (45%) $80,447.55   Total $259,219.90   Estimated Project Cost $260,000.00 
	 
	1 Includes the cost of installing the inlet/outlet structures and incidental imp rovements. 
	1 Includes the cost of installing the inlet/outlet structures and incidental imp rovements. 
	1 Includes the cost of installing the inlet/outlet structures and incidental imp rovements. 

	2 Includes the installation cost of all required ESC items and siltation control excavation. 
	2 Includes the installation cost of all required ESC items and siltation control excavation. 

	3 Includes the cost of clearing, grubbing, stabilization, replacing existing landscaping and installation of new landscaping. 
	3 Includes the cost of clearing, grubbing, stabilization, replacing existing landscaping and installation of new landscaping. 


	Artifact
	Figure
	 
	Base Construction Cost $126,250.00 Mobilization (5%) $6,312.50 Subtotal 1 $132,562.50   Contingency (25%) $33,140.63 Subtotal 2 $165,703.13   Engineering Design, Surveys,  Land Acquisition, Utility Relocations,  and Permits (45%) $74,566.41   Total $240,269.53   Estimated Project Cost $250,000.00 
	Artifact
	Watershed Plan Map Number: 
	NLHC21 
	 
	Capital Improvement Project: LH9871 LID Demonstration Projects 
	 
	Tax Grid Map Number: 
	101-2 
	 
	Location: 
	Bryant Adult Alternative High School and the Hybla Valley Elementary School 
	 
	Description: 
	Construct LID demonstration projects including rain gardens, porous pavement, buffer strips and Filterra or similar types of drop inlets. 
	 
	 
	 
	 
	 
	 
	 
	Table
	TR
	TH
	Span
	ITEM 

	TH
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	QUANTITY 

	TH
	Span
	UNITS 

	TH
	Span
	UNIT COST 

	TH
	Span
	TOTAL 


	Bioretention 
	Bioretention 
	Bioretention 

	8 
	8 

	LS 
	LS 

	$ 7,500.00 
	$ 7,500.00 

	$60,000.00 
	$60,000.00 


	Obscuring Exist. Pavement 
	Obscuring Exist. Pavement 
	Obscuring Exist. Pavement 

	2500 
	2500 

	SY 
	SY 

	$ 8.00 
	$ 8.00 

	$20,000.00 
	$20,000.00 


	Porous Pavement 
	Porous Pavement 
	Porous Pavement 

	2500 
	2500 

	SY 
	SY 

	$ 15.00 
	$ 15.00 

	$37,500.00 
	$37,500.00 


	Vegetated Filter Strip 
	Vegetated Filter Strip 
	Vegetated Filter Strip 

	12500 
	12500 

	SY 
	SY 

	$ 0.70 
	$ 0.70 

	$8,750.00 
	$8,750.00 


	Manufactured BMP System 
	Manufactured BMP System 
	Manufactured BMP System 

	12 
	12 

	EA 
	EA 

	$ 3,000.00 
	$ 3,000.00 

	$36,000.00 
	$36,000.00 



	 
	Figure
	 
	Watershed Plan Map Number: 
	NLHC23 
	 
	Capital Improvement Project: 
	LH9140 New BMP 
	 
	Tax Grid Map Number: 
	93-3 
	 
	Location: 
	2400 block of Windbreak Drive 
	 
	Description: 
	Construct a new 1-year extended detention BMP (volume = 650 cubic yards; dam height = 7.0 feet) 
	at the north end of the 2400 block 
	of Windbreak Drive. Tree removal should only occur at the embankment area. This facility would reduce runoff from the surrounding residential properties. 
	 
	 
	 
	 
	 
	 
	Table
	TR
	TH
	Span
	ITEM 

	TH
	Span
	QUANTITY 

	TH
	Span
	UNITS 

	TH
	Span
	UNIT COST 

	TH
	Span
	TOTAL 


	Grading and Excavation 
	Grading and Excavation 
	Grading and Excavation 

	624 
	624 

	CY 
	CY 

	$ 50.00 
	$ 50.00 

	$31,200.00 
	$31,200.00 


	Structural Improvements & Incidentals1 
	Structural Improvements & Incidentals1 
	Structural Improvements & Incidentals1 

	1 
	1 

	LS 
	LS 

	$ 20,000.00 
	$ 20,000.00 

	$20,000.00 
	$20,000.00 


	Erosion and Sediment Control2 
	Erosion and Sediment Control2 
	Erosion and Sediment Control2 

	1 
	1 

	LS 
	LS 

	$ 3,120.00 
	$ 3,120.00 

	$3,120.00 
	$3,120.00 


	Landscaping3 
	Landscaping3 
	Landscaping3 

	1 
	1 

	LS 
	LS 

	$ 2,000.00 
	$ 2,000.00 

	$2,000.00 
	$2,000.00 



	 
	Base Construction Cost $56,320.00 Mobilization (5%) $2,816.00 Subtotal 1 $59,136.00   Contingency (25%) $14,784.00 Subtotal 2 $73,920.00   Engineering Design, Surveys,  Land Acquisition, Utility Relocations,  and Permits (45%) $33,264.00   Total $107,184.00   Estimated Project Cost $110,000.00 
	 
	1 Includes the cost of installing the inlet/outlet structures and incidental imp rovements. 
	1 Includes the cost of installing the inlet/outlet structures and incidental imp rovements. 
	1 Includes the cost of installing the inlet/outlet structures and incidental imp rovements. 

	2 Includes the installation cost of all required ESC items and siltation control excavation. 
	2 Includes the installation cost of all required ESC items and siltation control excavation. 

	3 Includes the cost of clearing, grubbing, stabilization, replacing existing landscaping and installation of new landscaping. 
	3 Includes the cost of clearing, grubbing, stabilization, replacing existing landscaping and installation of new landscaping. 


	Artifact
	Figure
	 
	Artifact
	 
	Watershed Plan Map Number: 
	NLHC24 
	 
	Capital Improvement Project: 
	LH9141 New BMP 
	 
	Tax Grid Map Number: 
	93-3 
	 
	Location: 
	Behind the high-density residential properties south of Windbreak Drive. 
	 
	Description: 
	Construct a multi-stage bioretention system (volume = 400 cubic yards; dam height = 4.5 feet) behind the high-density residential properties south of Windbreak 
	Drive. The bioretention areas 
	would be constructed at each yard inlet in order to reduce runoff from the surrounding commercial properties. 
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	UNIT COST 

	TH
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	TOTAL 


	Grading and Excavation 
	Grading and Excavation 
	Grading and Excavation 

	378 
	378 

	CY 
	CY 

	$ 50.00 
	$ 50.00 

	$18,900.00 
	$18,900.00 


	Structural Improvements & Incidentals1 
	Structural Improvements & Incidentals1 
	Structural Improvements & Incidentals1 

	1 
	1 

	LS 
	LS 

	$ 20,000.00 
	$ 20,000.00 

	$20,000.00 
	$20,000.00 


	Bioretention 
	Bioretention 
	Bioretention 

	6 
	6 

	EA 
	EA 

	$ 7,500.00 
	$ 7,500.00 

	$45,000.00 
	$45,000.00 


	Erosion and Sediment Control2 
	Erosion and Sediment Control2 
	Erosion and Sediment Control2 

	1 
	1 

	LS 
	LS 

	$ 3,000.00 
	$ 3,000.00 

	$3,000.00 
	$3,000.00 


	Landscaping3 
	Landscaping3 
	Landscaping3 

	1 
	1 

	LS 
	LS 

	$ 2,000.00 
	$ 2,000.00 

	$2,000.00 
	$2,000.00 



	 
	Base Construction Cost $88,900.00 Mobilization (5%) $4,445.00 Subtotal 1 $93,345.00   Contingency (25%) $23,336.25 Subtotal 2 $116,681.25   Engineering Design, Surveys,  Land Acquisition, Utility Relocations,  and Permits (45%) $52,506.56   Total $169,187.81   Estimated Project Cost $170,000.00 
	 
	1 Includes the cost of installing the inlet/outlet structures and incidental improvements. 
	1 Includes the cost of installing the inlet/outlet structures and incidental improvements. 
	1 Includes the cost of installing the inlet/outlet structures and incidental improvements. 

	2 Includes the installation cost of all required ESC items and siltation control excavation. 
	2 Includes the installation cost of all required ESC items and siltation control excavation. 

	3 Includes the cost of clearing, grubbing, stabilization, replacing existing landscaping and installation of new landscaping. 
	3 Includes the cost of clearing, grubbing, stabilization, replacing existing landscaping and installation of new landscaping. 


	Figure
	 
	 
	Watershed Plan Map Number: 
	A4.1 
	 
	Capital Improvement Project: LH9982 North Little Hunting Creek Residential Rain Barrels and Rain Gardens 
	 
	Tax Grid Map Number: 
	101-2 
	 
	Location: 
	North Little Hunting Creek Subwatershed 
	 
	Description: 
	Distribute rain barrels, facilitate installation of rain gardens, and provide educational materials about rain barrels, cisterns, and 
	rain gardens. 
	 
	 
	 
	 
	 
	 
	Table
	TR
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	TH
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	TH
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	TOTAL 


	Distribute Rain Barrels 
	Distribute Rain Barrels 
	Distribute Rain Barrels 

	1 
	1 

	LS 
	LS 

	$ 13,000.00 
	$ 13,000.00 

	$13,000.00 
	$13,000.00 


	Facilitate Installation of Rain Gardens 
	Facilitate Installation of Rain Gardens 
	Facilitate Installation of Rain Gardens 

	1 
	1 

	LS 
	LS 

	$ 7,000.00 
	$ 7,000.00 

	$7,000.00 
	$7,000.00 


	Provide Educational Materials 
	Provide Educational Materials 
	Provide Educational Materials 

	1 
	1 

	LS 
	LS 

	$ 5,000.00 
	$ 5,000.00 

	$5,000.00 
	$5,000.00 



	 
	 
	Base Construction Cost 
	N/A 
	Mobilization (5%) N/A 
	Subtotal 1 N/A 
	 
	Contingency (25%) $6,250.00 
	Subtotal 2 $31,250.00 
	 
	Engineering Design, Surveys, 
	Land Acquisition, Utility Relocations, 
	and Permits (45%) N/A 
	 
	Total $31,250.00 
	 
	Estimated Project Cost $40,000.00 
	 
	 
	Potomac River Watershed 
	 
	Artifact
	Figure
	 
	Base Construction Cost $100,000.00 Mobilization (5%) $5,000.00 Subtotal 1 $105,000.00   Contingency (25%) $26,250.00 Subtotal 2 $131,250.00   Engineering Design, Surveys,  Land Acquisition, Utility Relocations,  and Permits (45%) $59,062.50   Total $190,312.50   Estimated Project Cost $200,000.00 
	Artifact
	Watershed Plan Map Number: 
	PR2 
	 
	Capital Improvement Project: 
	LH9706 New Wetlands 
	 
	Tax Grid Map Number: 
	102-4, 111-1, 111-2 
	 
	Location: 
	George Washington Memorial Parkway near the Potomac River 
	 
	Description: 
	Construct new wetlands in indi- cated areas along the George Washington Memorial Parkway 
	near the Potomac River. 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	Table
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	TH
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	TH
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	TH
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	TH
	Span
	TOTAL 


	Grading and Wetlands Plantings 
	Grading and Wetlands Plantings 
	Grading and Wetlands Plantings 

	1 
	1 

	LS 
	LS 

	$ 100,000.00 
	$ 100,000.00 

	$100,000.00 
	$100,000.00 



	 
	 
	 
	 
	 
	Figure
	 
	Watershed Plan Map Number: 
	PR3 
	 
	Capital Improvement Project: LH9812 LID Demonstration Project 
	 
	Tax Grid Map Number: 
	102-4 
	 
	Location: 
	Waynewood Elementary School 
	 
	Description: 
	Install a new bioretention facility. 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	Table
	TR
	TH
	Span
	ITEM 

	TH
	Span
	QUANTITY 

	TH
	Span
	UNITS 

	TH
	Span
	UNIT COST 

	TH
	Span
	TOTAL 


	Bioretention 
	Bioretention 
	Bioretention 

	3 
	3 

	LS 
	LS 

	$ 7,500.00 
	$ 7,500.00 

	$22,500.00 
	$22,500.00 


	Manufactured BMP System 
	Manufactured BMP System 
	Manufactured BMP System 

	5 
	5 

	EA 
	EA 

	$ 3,000.00 
	$ 3,000.00 

	$15,000.00 
	$15,000.00 



	 
	 
	 
	 
	 
	Base Construction Cost $37,500.00 Mobilization (5%) $1,875.00 Subtotal 1 $39,375.00   Contingency (25%) $9,843.75 Subtotal 2 $49,218.75   Engineering Design, Surveys, Land Acquisition, Utility Relocations,  and Permits (45%) $22,148.44   Total $71,367.19   Estimate d Proje ct Cost $80,000.00 
	 
	 
	Paul Spring Branch Watershed 
	 
	Artifact
	Figure
	 
	Watershed Plan Map Number: 
	PSB1 
	 
	Capital Improvement Project: LH9855 Commercial LID Demonstration Project 
	 
	Tax Grid Map Number: 
	92-2 
	 
	Location: 
	Beacon Mall 
	 
	Description: 
	Create a demonstration project of LID technologies such as green 
	rooftops, buffer strips, porous 
	pavement, and bioretention areas for Beacon Mall. 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	Table
	TR
	TH
	Span
	ITEM 

	TH
	Span
	QUANTITY 

	TH
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	UNITS 

	TH
	Span
	UNIT COST 

	TH
	Span
	TOTAL 


	Bioretention 
	Bioretention 
	Bioretention 

	16 
	16 

	EA 
	EA 

	$ 7,500.00 
	$ 7,500.00 

	$120,000.00 
	$120,000.00 


	Green Rooftop Assistance 
	Green Rooftop Assistance 
	Green Rooftop Assistance 

	1 
	1 

	LS 
	LS 

	$ 10,000.00 
	$ 10,000.00 

	$10,000.00 
	$10,000.00 


	Porous Pavement 
	Porous Pavement 
	Porous Pavement 

	5000 
	5000 

	SY 
	SY 

	$ 15.00 
	$ 15.00 

	$75,000.00 
	$75,000.00 


	Vegetated Filter Strip 
	Vegetated Filter Strip 
	Vegetated Filter Strip 

	50000 
	50000 

	SF 
	SF 

	$ 0.70 
	$ 0.70 

	$35,000.00 
	$35,000.00 


	Manufactured BMP System 
	Manufactured BMP System 
	Manufactured BMP System 

	24 
	24 

	EA 
	EA 

	$ 3,000.00 
	$ 3,000.00 

	$72,000.00 
	$72,000.00 


	Stabilization 
	Stabilization 
	Stabilization 

	1 
	1 

	LS 
	LS 

	$ 5,000.00 
	$ 5,000.00 

	$5,000.00 
	$5,000.00 



	 
	 Base Construction Cost $317,000.00 Mobilization (5%) $15,850.00 Subtotal 1 $332,850.00   Contingency (25%) $83,212.50 Subtotal 2 $416,062.50   Engineering Design, Surveys,  Land Acquisition, Utility Relocations,  and Permits (45%) $187,228.13   Total $603,290.63   Estimated Project Cost $610,000.00    For conceptual layout of BMPs see attached plan. 
	 
	Figure
	Artifact
	Figure
	 
	Base Construction Cost $271,000.00 Mobilization (5%) $13,550.00 Subtotal 1 $284,550.00   Contingency (25%) $71,137.50 Subtotal 2 $355,687.50   Engineering Design, Surveys,  Land Acquisition, Utility Relocations,  and Permits (45%) $160,059.38   Total $515,746.88   Estimated Project Cost $520,000.00 
	Artifact
	Watershed Plan Map Number: 
	PSB2 
	 
	Capital Improvement Project: 
	LH9828 New LID 
	 
	Tax Grid Map Number: 
	92-2, 93-1 
	 
	Location: 
	Mount Vernon Unitarian, Belle View Baptist, Mount Vernon Presbyterian, Woodlawn Methodist, Bethlehem Baptist, First United Pentecostal Church, St. Louis Catholic Church, and 
	Bucknell Elementary School 
	 
	Description: 
	Replace conventional pavement in parking lots with porous pavement 
	for churches (estimate seven in the 
	subwatershed). Construct bioretention facilities and install rain barrels at Bucknell Elementary School. 
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	TH
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	TOTAL 


	Obscuring Exist. Pavement 
	Obscuring Exist. Pavement 
	Obscuring Exist. Pavement 

	5000 
	5000 

	SY 
	SY 

	$ 8.00 
	$ 8.00 

	$40,000.00 
	$40,000.00 


	Porous Pavement 
	Porous Pavement 
	Porous Pavement 

	5000 
	5000 

	SY 
	SY 

	$ 15.00 
	$ 15.00 

	$75,000.00 
	$75,000.00 


	Bioretention 
	Bioretention 
	Bioretention 

	20 
	20 

	EA 
	EA 

	$ 7,500.00 
	$ 7,500.00 

	$150,000.00 
	$150,000.00 


	Rain Barrels 
	Rain Barrels 
	Rain Barrels 

	40 
	40 

	EA 
	EA 

	$ 150.00 
	$ 150.00 

	$6,000.00 
	$6,000.00 



	 
	Figure
	 
	Watershed Plan Map Number: 
	PSB3 
	 
	Capital Improvement Project: 
	LH9159 BMP Retrofit 
	 
	Tax Grid Map Number: 
	93-1 
	 
	Location: 
	7001 Bryant Towne Court 
	 
	Description: 
	Increase detention storage by 100 cubic yards, modify and/or replace existing riser and outlet structures, 
	add infiltration features, modify 
	existing stormwater system to redirect additional drainage area, and provide water quality improvements to the existing facility. 
	 
	 
	 
	 
	 
	 
	Table
	TR
	TH
	Span
	ITEM 

	TH
	Span
	QUANTITY 

	TH
	Span
	UNITS 

	TH
	Span
	UNIT COST 

	TH
	Span
	TOTAL 


	Grading and Excavation 
	Grading and Excavation 
	Grading and Excavation 

	77 
	77 

	CY 
	CY 

	$ 35.00 
	$ 35.00 

	$2,695.00 
	$2,695.00 


	Structural BMP Retrofit & Incidentals1 
	Structural BMP Retrofit & Incidentals1 
	Structural BMP Retrofit & Incidentals1 

	1 
	1 

	LS 
	LS 

	$ 15,000.00 
	$ 15,000.00 

	$15,000.00 
	$15,000.00 


	Erosion and Sediment Control2 
	Erosion and Sediment Control2 
	Erosion and Sediment Control2 

	1 
	1 

	LS 
	LS 

	$ 3,000.00 
	$ 3,000.00 

	$3,000.00 
	$3,000.00 


	Landscaping3 
	Landscaping3 
	Landscaping3 

	1 
	1 

	LS 
	LS 

	$ 2,000.00 
	$ 2,000.00 

	$2,000.00 
	$2,000.00 



	 
	Base Construction Cost $22,695.00 Mobilization (5%) $1,134.75 Subtotal 1 $23,829.75   Contingency (25%) $5,957.44 Subtotal 2 $29,787.19   Engineering Design, Surveys,  Land Acquisition, Utility Relocations,  and Permits (45%) $13,404.23   Total $43,191.42   Estimated Project Cost $50,000.00 
	 
	1 Includes the cost of retrofitting the existing inlet/outlet structures and incidental imp rovements. 
	1 Includes the cost of retrofitting the existing inlet/outlet structures and incidental imp rovements. 
	1 Includes the cost of retrofitting the existing inlet/outlet structures and incidental imp rovements. 

	2 Includes the installation cost of all required ESC items and siltation control excavation. 
	2 Includes the installation cost of all required ESC items and siltation control excavation. 

	3 Includes the cost of clearing, grubbing, stabilization, rep lacing existing landscap ing and installation of new landscap ing. 
	3 Includes the cost of clearing, grubbing, stabilization, rep lacing existing landscap ing and installation of new landscap ing. 


	Artifact
	Figure
	 
	Artifact
	Watershed Plan Map Number: 
	PSB4 
	 
	Capital Improvement Project: 
	LH9132 BMP Retrofit 
	 
	Tax Grid Map Number: 
	102-2 
	 
	Location: 
	7628 Essex Manor Place 
	 
	Description: 
	Increase detention storage by 700 cubic yards, modify and/or replace existing riser and outlet structures, 
	add infiltration features, modify 
	existing stormwater system to redirect additional drainage area, and provide water quality improvements to the existing facility. 
	 
	 
	 
	 
	 
	 
	Table
	TR
	TH
	Span
	ITEM 

	TH
	Span
	QUANTITY 

	TH
	Span
	UNITS 

	TH
	Span
	UNIT COST 

	TH
	Span
	TOTAL 


	Grading and Excavation 
	Grading and Excavation 
	Grading and Excavation 

	660 
	660 

	CY 
	CY 

	$ 35.00 
	$ 35.00 

	$23,100.00 
	$23,100.00 


	Exist. Stormwater Conveyance Changes 
	Exist. Stormwater Conveyance Changes 
	Exist. Stormwater Conveyance Changes 

	1 
	1 

	LS 
	LS 

	$ 15,000.00 
	$ 15,000.00 

	$15,000.00 
	$15,000.00 


	Structural BMP Retrofit & Incidentals1 
	Structural BMP Retrofit & Incidentals1 
	Structural BMP Retrofit & Incidentals1 

	1 
	1 

	LS 
	LS 

	$ 10,000.00 
	$ 10,000.00 

	$10,000.00 
	$10,000.00 


	Erosion and Sediment Control2 
	Erosion and Sediment Control2 
	Erosion and Sediment Control2 

	1 
	1 

	LS 
	LS 

	$ 3,000.00 
	$ 3,000.00 

	$3,000.00 
	$3,000.00 


	Landscaping3 
	Landscaping3 
	Landscaping3 

	1 
	1 

	LS 
	LS 

	$ 2,000.00 
	$ 2,000.00 

	$2,000.00 
	$2,000.00 



	 
	Base Construction Cost $53,100.00 Mobilization (5%) $2,655.00 Subtotal 1 $55,755.00   Contingency (25%) $13,938.75 Subtotal 2 $69,693.75   Engineering Design, Surveys,  Land Acquisition, Utility Relocations,  and Permits (45%) $31,362.19   Total $101,055.94   Estimated Project Cost $110,000.00 
	 
	1 Includes the cost of retrofitting the existing inlet/outlet structures and incidental imp rovements. 
	1 Includes the cost of retrofitting the existing inlet/outlet structures and incidental imp rovements. 
	1 Includes the cost of retrofitting the existing inlet/outlet structures and incidental imp rovements. 

	2 Includes the installation cost of all required ESC items and siltation control excavation. 
	2 Includes the installation cost of all required ESC items and siltation control excavation. 

	3 Includes the cost of clearing, grubbing, stabilization, rep lacing existing landscap ing and installation of new landscap ing. 
	3 Includes the cost of clearing, grubbing, stabilization, rep lacing existing landscap ing and installation of new landscap ing. 


	Figure
	 
	Watershed Plan Map Number: 
	PSB5 
	 
	Capital Improvement Project: 
	LH9157 BMP Retrofit 
	 
	Tax Grid Map Number: 
	93-1 
	 
	Location: 
	Intersection of Memorial Heights and Preston Avenue 
	 
	Description: 
	Increase detention storage by 100 cubic yards, modify and/or replace 
	existing riser and outlet structures, 
	add infiltration features, and provide water quality improvements to the existing facility. 
	 
	 
	 
	 
	 
	 
	 
	Table
	TR
	TH
	Span
	ITEM 

	TH
	Span
	QUANTITY 

	TH
	Span
	UNITS 

	TH
	Span
	UNIT COST 

	TH
	Span
	TOTAL 


	Grading and Excavation 
	Grading and Excavation 
	Grading and Excavation 

	84 
	84 

	CY 
	CY 

	$ 35.00 
	$ 35.00 

	$2,940.00 
	$2,940.00 


	Structural BMP Retrofit & Incidentals1 
	Structural BMP Retrofit & Incidentals1 
	Structural BMP Retrofit & Incidentals1 

	1 
	1 

	LS 
	LS 

	$ 20,000.00 
	$ 20,000.00 

	$20,000.00 
	$20,000.00 


	Erosion and Sediment Control2 
	Erosion and Sediment Control2 
	Erosion and Sediment Control2 

	1 
	1 

	LS 
	LS 

	$ 3,000.00 
	$ 3,000.00 

	$3,000.00 
	$3,000.00 


	Landscaping3 
	Landscaping3 
	Landscaping3 

	1 
	1 

	LS 
	LS 

	$ 2,000.00 
	$ 2,000.00 

	$2,000.00 
	$2,000.00 



	 
	Base Construction Cost $27,940.00 Mobilization (5%) $1,397.00 Subtotal 1 $29,337.00   Contingency (25%) $7,334.25 Subtotal 2 $36,671.25   Engineering Design, Surveys,  Land Acquisition, Utility Relocations,  and Permits (45%) $16,502.06   Total $53,173.31   Estimated Project Cost $60,000.00 
	 
	1 Includes the cost of retrofitting the existing inlet/outlet structures and incidental imp rovements. 
	1 Includes the cost of retrofitting the existing inlet/outlet structures and incidental imp rovements. 
	1 Includes the cost of retrofitting the existing inlet/outlet structures and incidental imp rovements. 

	2 Includes the installation cost of all required ESC items and siltation control excavation. 
	2 Includes the installation cost of all required ESC items and siltation control excavation. 

	3 Includes the cost of clearing, grubbing, stabilization, rep lacing existing landscap ing and installation of new landscap ing. 
	3 Includes the cost of clearing, grubbing, stabilization, rep lacing existing landscap ing and installation of new landscap ing. 


	Artifact
	Figure
	 
	Artifact
	vWatershed Plan Map Number: 
	PSB6 
	 
	Capital Improvement Project: 
	LH9158 BMP Retrofit 
	 
	Tax Grid Map Number: 
	93-1 
	 
	Location: 
	6733 Richmond Highway. 
	 
	Description: 
	Increase detention storage by 150 cubic yards, modify and/or replace existing riser and outlet structures, 
	add infiltration features, modify 
	existing stormwater system to redirect additional drainage area, and provide water quality improvements to the existing facility. 
	 
	 
	 
	 
	 
	 
	Table
	TR
	TH
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	ITEM 
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	QUANTITY 

	TH
	Span
	UNITS 

	TH
	Span
	UNIT COST 

	TH
	Span
	TOTAL 


	Grading and Excavation 
	Grading and Excavation 
	Grading and Excavation 

	118 
	118 

	CY 
	CY 

	$ 35.00 
	$ 35.00 

	$4,130.00 
	$4,130.00 


	Exist. Stormwater Conveyance Changes 
	Exist. Stormwater Conveyance Changes 
	Exist. Stormwater Conveyance Changes 

	1 
	1 

	LS 
	LS 

	$ 20,000.00 
	$ 20,000.00 

	$20,000.00 
	$20,000.00 


	Structural BMP Retrofit & Incidentals1 
	Structural BMP Retrofit & Incidentals1 
	Structural BMP Retrofit & Incidentals1 

	1 
	1 

	LS 
	LS 

	$ 5,000.00 
	$ 5,000.00 

	$5,000.00 
	$5,000.00 


	Erosion and Sediment Control2 
	Erosion and Sediment Control2 
	Erosion and Sediment Control2 

	1 
	1 

	LS 
	LS 

	$ 3,000.00 
	$ 3,000.00 

	$3,000.00 
	$3,000.00 


	Landscaping3 
	Landscaping3 
	Landscaping3 

	1 
	1 

	LS 
	LS 

	$ 2,000.00 
	$ 2,000.00 

	$2,000.00 
	$2,000.00 



	 
	Base Construction Cost $34,130.00 Mobilization (5%) $1,706.50 Subtotal 1 $35,836.50   Contingency (25%) $8,959.13 Subtotal 2 $44,795.63   Engineering Design, Surveys,  Land Acquisition, Utility Relocations,  and Permits (45%) $20,158.03   Total $64,953.66   Estimated Project Cost $70,000.00 
	 
	1 Includes the cost of retrofitting the existing inlet/outlet structures and incidental improvements. 
	1 Includes the cost of retrofitting the existing inlet/outlet structures and incidental improvements. 
	1 Includes the cost of retrofitting the existing inlet/outlet structures and incidental improvements. 

	2 Includes the installation cost of all required ESC items and siltation control excavation. 
	2 Includes the installation cost of all required ESC items and siltation control excavation. 

	3 Includes the cost of clearing, grubbing, stabilization, replacing existing landscaping and installation of new landscaping. 
	3 Includes the cost of clearing, grubbing, stabilization, replacing existing landscaping and installation of new landscaping. 


	Figure
	 
	Watershed Plan Map Number: 
	PSB7 
	 
	Capital Improvement Project: 
	LH9152 BMP Retrofit 
	 
	Tax Grid Map Number: 
	93-4 
	 
	Location: 
	7116 Fort Hunt Road 
	 
	Description: 
	Increase detention storage by 950 cubic yards, modify and/or replace existing riser and outlet structures, 
	add infiltration features, modify 
	existing stormwater system to redirect additional drainage area, and provide water quality improvements to the existing facility. 
	 
	 
	 
	 
	 
	 
	Table
	TR
	TH
	Span
	ITEM 

	TH
	Span
	QUANTITY 

	TH
	Span
	UNITS 

	TH
	Span
	UNIT COST 

	TH
	Span
	TOTAL 


	Grading and Excavation 
	Grading and Excavation 
	Grading and Excavation 

	905 
	905 

	CY 
	CY 

	$ 35.00 
	$ 35.00 

	$31,675.00 
	$31,675.00 


	Exist. Stormwater Conveyance Changes 
	Exist. Stormwater Conveyance Changes 
	Exist. Stormwater Conveyance Changes 

	1 
	1 

	LS 
	LS 

	$ 10,000.00 
	$ 10,000.00 

	$10,000.00 
	$10,000.00 


	Structural BMP Retrofit & Incidentals1 
	Structural BMP Retrofit & Incidentals1 
	Structural BMP Retrofit & Incidentals1 

	1 
	1 

	LS 
	LS 

	$ 10,000.00 
	$ 10,000.00 

	$10,000.00 
	$10,000.00 


	Erosion and Sediment Control2 
	Erosion and Sediment Control2 
	Erosion and Sediment Control2 

	1 
	1 

	LS 
	LS 

	$ 3,167.50 
	$ 3,167.50 

	$3,167.50 
	$3,167.50 


	Landscaping3 
	Landscaping3 
	Landscaping3 

	1 
	1 

	LS 
	LS 

	$ 2,000.00 
	$ 2,000.00 

	$2,000.00 
	$2,000.00 



	 
	Base Construction Cost $56,842.50 Mobilization (5%) $2,842.13 Subtotal 1 $59,684.63   Contingency (25%) $14,921.16 Subtotal 2 $74,605.78   Engineering Design, Surveys,  Land Acquisition, Utility Relocations,  and Permits (45%) $33,572.60   Total $108,178.38   Estimated Project Cost $110,000.00 
	 
	1 Includes the cost of retrofitting the existing inlet/outlet structures and incidental imp rovements. 
	1 Includes the cost of retrofitting the existing inlet/outlet structures and incidental imp rovements. 
	1 Includes the cost of retrofitting the existing inlet/outlet structures and incidental imp rovements. 

	2 Includes the installation cost of all required ESC items and siltation control excavation. 
	2 Includes the installation cost of all required ESC items and siltation control excavation. 

	3 Includes the cost of clearing, grubbing, stabilization, rep lacing existing landscap ing and installation of new landscap ing. 
	3 Includes the cost of clearing, grubbing, stabilization, rep lacing existing landscap ing and installation of new landscap ing. 


	Artifact
	Figure
	 
	Artifact
	Watershed Plan Map Number: 
	PSB8 
	 
	Capital Improvement Project: 
	LH9145 BMP Retrofit 
	 
	Tax Grid Map Number: 
	93-3 
	 
	Location: 
	Mount Vernon Unitarian Church- 1909 Windmill Lane, north of Mason Hill Drive and south of Windmill Lane and Windmill Court. 
	 
	Description: 
	Increase detention storage by 400 cubic yards, modify and/or replace existing riser and outlet structures, add infiltration features, and 
	provide water quality 
	improvements to the existing facility. 
	 
	 
	 
	Table
	TR
	TH
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	ITEM 

	TH
	Span
	QUANTITY 

	TH
	Span
	UNITS 

	TH
	Span
	UNIT COST 

	TH
	Span
	TOTAL 


	Grading and Excavation 
	Grading and Excavation 
	Grading and Excavation 

	366 
	366 

	CY 
	CY 

	$ 35.00 
	$ 35.00 

	$12,810.00 
	$12,810.00 


	Structural BMP Retrofit & Incidentals1 
	Structural BMP Retrofit & Incidentals1 
	Structural BMP Retrofit & Incidentals1 

	1 
	1 

	LS 
	LS 

	$ 10,000.00 
	$ 10,000.00 

	$10,000.00 
	$10,000.00 


	Erosion and Sediment Control2 
	Erosion and Sediment Control2 
	Erosion and Sediment Control2 

	1 
	1 

	LS 
	LS 

	$ 3,000.00 
	$ 3,000.00 

	$3,000.00 
	$3,000.00 


	Landscaping3 
	Landscaping3 
	Landscaping3 

	1 
	1 

	LS 
	LS 

	$ 2,000.00 
	$ 2,000.00 

	$2,000.00 
	$2,000.00 



	 
	Base Construction Cost $27,810.00 Mobilization (5%) $1,390.50 Subtotal 1 $29,200.50   Contingency (25%) $7,300.13 Subtotal 2 $36,500.63   Engineering Design, Surveys,  Land Acquisition, Utility Relocations,  and Permits (45%) $16,425.28   Total $52,925.91   Estimated Project Cost $60,000.00 
	 
	1 Includes the cost of retrofitting the existing inlet/outlet structures and incidental imp rovements. 
	1 Includes the cost of retrofitting the existing inlet/outlet structures and incidental imp rovements. 
	1 Includes the cost of retrofitting the existing inlet/outlet structures and incidental imp rovements. 

	2 Includes the installation cost of all required ESC items and siltation control excavation. 
	2 Includes the installation cost of all required ESC items and siltation control excavation. 

	3 Includes the cost of clearing, grubbing, stabilization, rep lacing existing landscap ing and installation of new landscap ing. 
	3 Includes the cost of clearing, grubbing, stabilization, rep lacing existing landscap ing and installation of new landscap ing. 


	Figure
	 
	Watershed Plan Map Number: 
	PSB9 
	 
	Capital Improvement Project: 
	LH9748 New Wetlands 
	 
	Tax Grid Map Number: 
	93-1 
	 
	Location: 
	Paul Spring Branch 
	 
	Description: 
	Construct new wetlands in the indicated areas. 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	Table
	TR
	TH
	Span
	ITEM 

	TH
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	QUANTITY 

	TH
	Span
	UNITS 

	TH
	Span
	UNIT COST 

	TH
	Span
	TOTAL 


	Grading and Wetlands Plantings 
	Grading and Wetlands Plantings 
	Grading and Wetlands Plantings 

	1 
	1 

	LS 
	LS 

	$ 120,000.00 
	$ 120,000.00 

	$120,000.00 
	$120,000.00 



	 
	 
	 
	 
	Base Construction Cost $120,000.00 Mobilization (5%) $6,000.00 Subtotal 1 $126,000.00   Contingency (25%) $31,500.00 Subtotal 2 $157,500.00   Engineering Design, Surveys,  Land Acquisition, Utility Relocations,  and Permits (45%) $70,875.00   Total $228,375.00   Estimated Project Cost $230,000.00 
	Artifact
	Figure
	 
	Base Construction Cost $100,000.00 Mobilization (5%) $5,000.00 Subtotal 1 $105,000.00   Contingency (25%) $26,250.00 Subtotal 2 $131,250.00   Engineering Design, Surveys,  Land Acquisition, Utility Relocations,  and Permits (45%) $59,062.50   Total $190,312.50   Estimated Project Cost $200,000.00 
	Artifact
	Watershed Plan Map Number: 
	PSB10 
	 
	Capital Improvement Project: 
	LH9751 New Wetlands 
	 
	Tax Grid Map Number: 
	93-4 
	 
	Location: 
	Paul Spring Branch at Fort Hunt Road. 
	 
	Description: 
	Construct new wetlands in the indicated areas. 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	Table
	TR
	TH
	Span
	ITEM 

	TH
	Span
	QUANTITY 

	TH
	Span
	UNITS 

	TH
	Span
	UNIT COST 

	TH
	Span
	TOTAL 


	Grading and Wetlands Plantings 
	Grading and Wetlands Plantings 
	Grading and Wetlands Plantings 

	1 
	1 

	LS 
	LS 

	$ 100,000.00 
	$ 100,000.00 

	$100,000.00 
	$100,000.00 



	 
	 
	 
	 
	Figure
	 
	Watershed Plan Map Number: 
	PSB12 
	 
	Capital Improvement Project: 
	LH9360 Buffer Restoration 
	 
	Tax Grid Map Number: 
	93-1 
	 
	Location: 
	Schooley Drive, Memorial Street and East Side Drive. 
	 
	Description: 
	Restore the buffer vegetation (average width = 25 feet) at homes 
	located adjacent to the stream near 
	Schooley Drive, Memorial Street, and East Side Drive. 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	Table
	TR
	TH
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	ITEM 

	TH
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	TH
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	UNITS 

	TH
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	UNIT COST 

	TH
	Span
	TOTAL 


	Riparian Buffer Restoration 
	Riparian Buffer Restoration 
	Riparian Buffer Restoration 

	700 
	700 

	LF 
	LF 

	$ 10.00 
	$ 10.00 

	$7,000.00 
	$7,000.00 



	 
	 
	 
	 
	Base Construction Cost $7,000.00 Mobilization (5%) $350.00 Subtotal 1 $7,350.00   Contingency (25%) $1,837.50 Subtotal 2 $9,187.50   Engineering Design, Surveys,  Land Acquisition, Utility Relocations,  and Permits (45%) $4,134.38   Total $13,321.88   Estimated Project Cost $20,000.00 
	Artifact
	Figure
	 
	Base Construction Cost $715,000.00 Mobilization (5%) $35,750.00 Subtotal 1 $750,750.00   Contingency (25%) $187,687.50 Subtotal 2 $938,437.50   Engineering Design, Surveys,  Land Acquisition, Utility Relocations,  and Permits (45%) $422,296.88   Total $1,360,734.38   Estimated Project Cost $1,370,000.00 
	Artifact
	Watershed Plan Map Number: 
	PSB13 
	 
	Capital Improvement Project: 
	LH9230 Stream Restoration 
	 
	Tax Grid Map Number: 
	93-4, 102-2 
	 
	Location: 
	Morningside Lane, Woodcliff Drive & Lyndale Drive, Admiral 
	& Fort Hunt Road. 
	 
	Description: 
	Perform stream restoration in conjunction with the culvert 
	replacements at Morningside Lane, Woodcliff Drive, Lyndale Drive, Admiral Road, and Fort Hunt Road. Proposed activities include 
	removal/modification of culverts, 
	channel reconfiguration, riparian vegetation plantings, and removal of invasive species. This incorporates former projects LH244, LH245 and LH442. 
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	TR
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	Span
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	TH
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	TH
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	TH
	Span
	TOTAL 


	Stream Restoration 
	Stream Restoration 
	Stream Restoration 

	1900 
	1900 

	LF 
	LF 

	$ 100.00 
	$ 100.00 

	$190,000.00 
	$190,000.00 


	Morningside Ln. Culv. Replacement 
	Morningside Ln. Culv. Replacement 
	Morningside Ln. Culv. Replacement 

	1 
	1 

	LS 
	LS 

	$ 170,000.00 
	$ 170,000.00 

	$170,000.00 
	$170,000.00 


	Woodcliff Dr. Culv. Replacement 
	Woodcliff Dr. Culv. Replacement 
	Woodcliff Dr. Culv. Replacement 

	1 
	1 

	LS 
	LS 

	$ 195,000.00 
	$ 195,000.00 

	$195,000.00 
	$195,000.00 


	Lyndale Dr. Culv. Replacement 
	Lyndale Dr. Culv. Replacement 
	Lyndale Dr. Culv. Replacement 

	1 
	1 

	LS 
	LS 

	$ 160,000.00 
	$ 160,000.00 

	$160,000.00 
	$160,000.00 


	Admiral Rd. Culv. Replacement 
	Admiral Rd. Culv. Replacement 
	Admiral Rd. Culv. Replacement 

	1 
	1 

	LS 
	LS 

	$ 200,000.00 
	$ 200,000.00 

	$200,000.00 
	$200,000.00 


	Fort Hunt Rd. Culv. Replacement 
	Fort Hunt Rd. Culv. Replacement 
	Fort Hunt Rd. Culv. Replacement 

	1 
	1 

	LS 
	LS 

	$ 365,000.00 
	$ 365,000.00 

	$365,000.00 
	$365,000.00 



	 
	Figure
	 
	Watershed Plan Map Number: 
	PSB14 
	 
	Capital Improvement Project: 
	LH9331 Buffer Restoration 
	 
	Tax Grid Map Number: 
	102-2 
	 
	Location: 
	Admiral Drive 
	 
	Description: 
	Restore the buffer vegetation (average width = 35 feet) along the stream located south of Admiral 
	Drive. 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	Table
	TR
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	QUANTITY 
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	TH
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	TH
	Span
	TOTAL 


	Riparian Buffer Restoration 
	Riparian Buffer Restoration 
	Riparian Buffer Restoration 

	1200 
	1200 

	LF 
	LF 

	$ 10.00 
	$ 10.00 

	$12,000.00 
	$12,000.00 



	 
	 
	 
	 
	Base Construction Cost $12,000.00 Mobilization (5%) $600.00 Subtotal 1 $12,600.00   Contingency (25%) $3,150.00 Subtotal 2 $15,750.00   Engineering Design, Surveys,  Land Acquisition, Utility Relocations,  and Permits (45%) $7,087.50   Total $22,837.50   Estimated Project Cost $30,000.00 
	Artifact
	Figure
	 
	Base Construction Cost $1,375,000.00 Mobilization (5%) $68,750.00 Subtotal 1 $1,443,750.00   Contingency (25%) $360,937.50 Subtotal 2 $1,804,687.50   Engineering Design, Surveys,  Land Acquisition, Utility Relocations,  and Permits (45%) $812,109.38   Total $2,616,796.88   Estimated Project Cost $2,620,000.00 
	Artifact
	Watershed Plan Map Number: 
	PSB15 
	 
	Capital Improvement Project: 
	LH9264 Stream Restoration 
	 
	Tax Grid Map Number: 
	93-1, 93-3, 93-4 
	 
	Location: 
	Paul Spring Branch from Mary Baldwin Drive to Mason Hill Drive 
	 
	Description: 
	Perform stream restoration and bank stabilization in phases in 
	conjunction with culvert replacements at Mary Baldwin Drive and Paul Spring Road along Paul Spring Branch and culvert 
	improvements at Stafford Road 
	from the headwaters to Mason Hill Drive. Proposed activities include riparian vegetative plantings, removal of invasive species, removal of unstable trees, selective placement of in-stream habitat structures, bioengineering of stream bank, channel reconfiguration, floodplain creation, and trash/debris removal. This incorporates former project LH451 and LH252. 
	 
	Table
	TR
	TH
	Span
	ITEM 

	TH
	Span
	QUANTITY 

	TH
	Span
	UNITS 

	TH
	Span
	UNIT COST 

	TH
	Span
	TOTAL 


	Stream Restoration 
	Stream Restoration 
	Stream Restoration 

	8000 
	8000 

	LF 
	LF 

	$ 100.00 
	$ 100.00 

	$800,000.00 
	$800,000.00 


	Mary Baldwin Dr. Culv. Replacement 
	Mary Baldwin Dr. Culv. Replacement 
	Mary Baldwin Dr. Culv. Replacement 

	1 
	1 

	LS 
	LS 

	$ 300,000.00 
	$ 300,000.00 

	$300,000.00 
	$300,000.00 


	Paul Spring Rd. Culv. Replacement 
	Paul Spring Rd. Culv. Replacement 
	Paul Spring Rd. Culv. Replacement 

	1 
	1 

	LS 
	LS 

	$ 275,000.00 
	$ 275,000.00 

	$275,000.00 
	$275,000.00 



	 
	 
	Figure
	 
	Watershed Plan Map Number: 
	PSB16 
	 
	Capital Improvement Project: 
	LH9263 Stream Stabilization 
	 
	Tax Grid Map Number: 
	93-1 
	 
	Location: 
	Mary Baldwin Drive 
	 
	Description: 
	Restore stream by performing bank stabilization to mitigate the impact from increased runoff at the two 
	four-foot diameter corrugated 
	metal pipes crossing Mary Baldwin Drive. Proposed activities include channel reconfiguration and the selective placement of in- stream habitat structures, riparian vegetative plantings, and removal of invasive species. 
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	TH
	Span
	TOTAL 


	Streambank Stabilization 
	Streambank Stabilization 
	Streambank Stabilization 

	500 
	500 

	LF 
	LF 

	$ 100.00 
	$ 100.00 

	$50,000.00 
	$50,000.00 



	 
	 
	 
	 
	Base Construction Cost $50,000.00 Mobilization (5%) $2,500.00 Subtotal 1 $52,500.00   Contingency (25%) $13,125.00 Subtotal 2 $65,625.00   Engineering Design, Surveys,  Land Acquisition, Utility Relocations,  and Permits (45%) $29,531.25   Total $95,156.25   Estimated Project Cost $100,000.00 
	Artifact
	Figure
	 
	Base Construction Cost $20,000.00 Mobilization (5%) $1,000.00 Subtotal 1 $21,000.00   Contingency (25%) $5,250.00 Subtotal 2 $26,250.00   Engineering Design, Surveys,  Land Acquisition, Utility Relocations,  and Permits (45%) $11,812.50   Total $38,062.50   Estimated Project Cost $40,000.00 
	Artifact
	Watershed Plan Map Number: 
	PSB17 
	 
	Capital Improvement Project: 
	LH9249 Stream Stabilization 
	 
	Tax Grid Map Number: 
	93-4 
	 
	Location: 
	Sherwood Hall Lane 
	 
	Description: 
	Restore stream by performing bank stabilization to mitigate four-foot- high bank erosion located adjacent 
	to the four 10-foot by six-foot 
	concrete box culverts at Sherwood Hall Lane. Proposed activities include channel reconfiguration and the selective placement of in- stream habitat structures, riparian vegetative plantings, and removal of invasive species. 
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	TR
	TH
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	TH
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	QUANTITY 

	TH
	Span
	UNITS 

	TH
	Span
	UNIT COST 

	TH
	Span
	TOTAL 


	Streambank Stabilization 
	Streambank Stabilization 
	Streambank Stabilization 

	200 
	200 

	LF 
	LF 

	$ 100.00 
	$ 100.00 

	$20,000.00 
	$20,000.00 



	 
	 
	 
	 
	Figure
	 
	Watershed Plan Map Number: 
	PSB18 
	 
	Capital Improvement Project: 
	LH9229 Stream Stabilization 
	 
	Tax Grid Map Number: 
	102-1 
	 
	Location: 
	Wellington Road 
	 
	Description: 
	Restore stream by performing bank stabilization to mitigate severe erosion from increased runoff at 
	the pipe outfall at Wellington 
	Road. Proposed activities include channel reconfiguration and the selective placement of in-stream habitat structures, riparian vegetative plantings, and removal of invasive species. 
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	TR
	TH
	Span
	ITEM 

	TH
	Span
	QUANTITY 

	TH
	Span
	UNITS 

	TH
	Span
	UNIT COST 

	TH
	Span
	TOTAL 


	Streambank Stabilization 
	Streambank Stabilization 
	Streambank Stabilization 

	500 
	500 

	LF 
	LF 

	$ 100.00 
	$ 100.00 

	$50,000.00 
	$50,000.00 



	 
	 
	 
	 
	Base Construction Cost $50,000.00 Mobilization (5%) $2,500.00 Subtotal 1 $52,500.00   Contingency (25%) $13,125.00 Subtotal 2 $65,625.00   Engineering Design, Surveys,  Land Acquisition, Utility Relocations,  and Permits (45%) $29,531.25   Total $95,156.25   Estimated Project Cost $100,000.00 
	Artifact
	Figure
	 
	Base Construction Cost $50,000.00 Mobilization (5%) $2,500.00 Subtotal 1 $52,500.00   Contingency (25%) $13,125.00 Subtotal 2 $65,625.00   Engineering Design, Surveys,  Land Acquisition, Utility Relocations,  and Permits (45%) $29,531.25   Total $95,156.25   Estimated Project Cost $100,000.00 
	Artifact
	Watershed Plan Map Number: 
	PSB19 
	 
	Capital Improvement Project: 
	LH9262 Stream Stabilization 
	 
	Tax Grid Map Number: 
	93-1 
	 
	Location: 
	University Drive 
	 
	Description: 
	Restore stream by performing bank stabilization to mitigate severe erosion from increased runoff at 
	the pipe outfall at University 
	Drive. Proposed activities include channel reconfiguration and the selective placement of in-stream habitat structures, riparian vegetative plantings, and removal of invasive species. 
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	TH
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	TH
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	UNIT COST 

	TH
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	TOTAL 


	Streambank Stabilization 
	Streambank Stabilization 
	Streambank Stabilization 

	500 
	500 

	LF 
	LF 

	$ 100.00 
	$ 100.00 

	$50,000.00 
	$50,000.00 



	 
	 
	 
	 
	Figure
	 
	Watershed Plan Map Number: 
	PSB20 
	 
	Capital Improvement Project: 
	LH9269 Stream Stabilization 
	 
	Tax Grid Map Number: 
	93-1 
	 
	Location: 
	Devonshire Road 
	 
	Description: 
	Restore stream by performing bank stabilization to mitigate moderate erosion from increased runoff at 
	the pipe outfall at Devonshire 
	Road. Proposed activities include channel reconfiguration and the selective placement of in-stream habitat structures, riparian vegetative plantings, and removal of invasive species. 
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	TH
	Span
	UNIT COST 

	TH
	Span
	TOTAL 


	Streambank Stabilization 
	Streambank Stabilization 
	Streambank Stabilization 

	500 
	500 

	LF 
	LF 

	$ 100.00 
	$ 100.00 

	$50,000.00 
	$50,000.00 



	 
	 
	 
	 
	Base Construction Cost $50,000.00 Mobilization (5%) $2,500.00 Subtotal 1 $52,500.00   Contingency (25%) $13,125.00 Subtotal 2 $65,625.00   Engineering Design, Surveys,  Land Acquisition, Utility Relocations,  and Permits (45%) $29,531.25   Total $95,156.25   Estimated Project Cost $100,000.00 
	Artifact
	Figure
	 
	Watershed Plan Map Number: 
	PSB23 
	 
	Capital Improvement Project: 
	LH9146 BMP Retrofit 
	 
	Tax Grid Map Number: 
	93-3 
	 
	Location: 
	2004 Windmill Lane 
	 
	Description: 
	Increase detention storage by 450 cubic yards, modify and/or replace existing riser and outlet structures, 
	add infiltration features, modify 
	existing stormwater system to redirect additional drainage area, and provide water quality improvements to the existing facility. This project should also include the investigation of localized ponding in the vicinity of the BMP and surrounding properties. 
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	ITEM 
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	TH
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	UNITS 

	TH
	Span
	UNIT COST 

	TH
	Span
	TOTAL 


	Grading and Excavation 
	Grading and Excavation 
	Grading and Excavation 

	422 
	422 

	CY 
	CY 

	$ 35.00 
	$ 35.00 

	$14,770.00 
	$14,770.00 


	Exist. Stormwater Conveyance Changes 
	Exist. Stormwater Conveyance Changes 
	Exist. Stormwater Conveyance Changes 

	1 
	1 

	LS 
	LS 

	$ 10,000.00 
	$ 10,000.00 

	$10,000.00 
	$10,000.00 


	Structural BMP Retrofit & Incidentals1 
	Structural BMP Retrofit & Incidentals1 
	Structural BMP Retrofit & Incidentals1 

	1 
	1 

	LS 
	LS 

	$ 10,000.00 
	$ 10,000.00 

	$10,000.00 
	$10,000.00 


	Erosion and Sediment Control2 
	Erosion and Sediment Control2 
	Erosion and Sediment Control2 

	1 
	1 

	LS 
	LS 

	$ 3,000.00 
	$ 3,000.00 

	$3,000.00 
	$3,000.00 


	Landscaping3 
	Landscaping3 
	Landscaping3 

	1 
	1 

	LS 
	LS 

	$ 2,000.00 
	$ 2,000.00 

	$2,000.00 
	$2,000.00 



	 
	Base Construction Cost $39,770.00 Mobilization (5%) $1,988.50 Subtotal 1 $41,758.50   Contingency (25%) $10,439.63 Subtotal 2 $52,198.13   Engineering Design, Surveys,  Land Acquisition, Utility Relocations,  and Permits (45%) $23,489.16   Total $75,687.28   Estimated Project Cost $80,000.00 
	 
	1 Includes the cost of retrofitting the existing inlet/outlet structures and incidental improvements. 
	1 Includes the cost of retrofitting the existing inlet/outlet structures and incidental improvements. 
	1 Includes the cost of retrofitting the existing inlet/outlet structures and incidental improvements. 

	2 Includes the installation cost of all required ESC items and siltation control excavation. 
	2 Includes the installation cost of all required ESC items and siltation control excavation. 

	3 Includes the cost of clearing, grubbing, stabilization, replacing existing landscaping and installation of new landscaping. 
	3 Includes the cost of clearing, grubbing, stabilization, replacing existing landscaping and installation of new landscaping. 


	Figure
	 
	Watershed Plan Map Number: 
	PSB24 
	 
	Capital Improvement Project: 
	LH9153 New BMP 
	 
	Tax Grid Map Number: 
	92-2 
	 
	Location: 
	Lenclair Street and 6700 Tower Road 
	 
	Description: 
	Construct a new 1-year extended detention BMP (volume = 1700 
	cubic yards; dam height = 5.0 feet) 
	at the intersection of Lenclair Street and 6700 Tower Road. The new facility would consist of dual basins on either side of Tower Road, with an equalizer pipe, which would reduce runoff from the property and associated parking areas to the north. 
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	UNIT COST 

	TH
	Span
	TOTAL 


	Grading and Excavation 
	Grading and Excavation 
	Grading and Excavation 

	1666 
	1666 

	CY 
	CY 

	$ 50.00 
	$ 50.00 

	$83,300.00 
	$83,300.00 


	Structural Improvements & Incidentals1 
	Structural Improvements & Incidentals1 
	Structural Improvements & Incidentals1 

	1 
	1 

	LS 
	LS 

	$ 30,000.00 
	$ 30,000.00 

	$30,000.00 
	$30,000.00 


	Erosion and Sediment Control2 
	Erosion and Sediment Control2 
	Erosion and Sediment Control2 

	1 
	1 

	LS 
	LS 

	$ 8,330.00 
	$ 8,330.00 

	$8,330.00 
	$8,330.00 


	Landscaping3 
	Landscaping3 
	Landscaping3 

	1 
	1 

	LS 
	LS 

	$ 4,165.00 
	$ 4,165.00 

	$4,165.00 
	$4,165.00 



	 
	Base Construction Cost $125,795.00 Mobilization (5%) $6,289.75 Subtotal 1 $132,084.75   Contingency (25%) $33,021.19 Subtotal 2 $165,105.94   Engineering Design, Surveys,  Land Acquisition, Utility Relocations,  and Permits (45%) $74,297.67   Total $239,403.61   Estimated Project Cost $240,000.00 
	 
	1 Includes the cost of installing the inlet/outlet structures and incidental improvements. 
	1 Includes the cost of installing the inlet/outlet structures and incidental improvements. 
	1 Includes the cost of installing the inlet/outlet structures and incidental improvements. 

	2 Includes the installation cost of all required ESC items and siltation control excavation. 
	2 Includes the installation cost of all required ESC items and siltation control excavation. 

	3 Includes the cost of clearing, grubbing, stabilization, replacing existing landscaping and installation of new landscaping. 
	3 Includes the cost of clearing, grubbing, stabilization, replacing existing landscaping and installation of new landscaping. 


	Artifact
	Figure
	 
	Artifact
	Watershed Plan Map Number: 
	PSB25 
	 
	Capital Improvement Project: 
	LH9154 New BMP 
	 
	Tax Grid Map Number: 
	92-2 
	 
	Location: 
	3300 and 3400 blocks of Groveton Street and Clayborne Avenue 
	 
	Description: 
	Construct a multi-stage bioretention system (volume = 
	1050 cubic yards; dam height = 6.0 
	feet) behind the residential properties between the 3300 and 3400 blocks of Groveton Street and Clayborne Avenue. The bioretention areas would be constructed at each yard inlet in order to reduce runoff from the surrounding residential properties. 
	 
	Table
	TR
	TH
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	TH
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	UNITS 

	TH
	Span
	UNIT COST 

	TH
	Span
	TOTAL 


	Grading and Excavation 
	Grading and Excavation 
	Grading and Excavation 

	1010 
	1010 

	CY 
	CY 

	$ 50.00 
	$ 50.00 

	$50,500.00 
	$50,500.00 


	Structural Improvements & Incidentals1 
	Structural Improvements & Incidentals1 
	Structural Improvements & Incidentals1 

	1 
	1 

	LS 
	LS 

	$ 20,000.00 
	$ 20,000.00 

	$20,000.00 
	$20,000.00 


	Bioretention 
	Bioretention 
	Bioretention 

	6 
	6 

	EA 
	EA 

	$ 7,500.00 
	$ 7,500.00 

	$45,000.00 
	$45,000.00 


	Erosion and Sediment Control2 
	Erosion and Sediment Control2 
	Erosion and Sediment Control2 

	1 
	1 

	LS 
	LS 

	$ 5,050.00 
	$ 5,050.00 

	$5,050.00 
	$5,050.00 


	Landscaping3 
	Landscaping3 
	Landscaping3 

	1 
	1 

	LS 
	LS 

	$ 2,525.00 
	$ 2,525.00 

	$2,525.00 
	$2,525.00 



	 
	Base Construction Cost $123,075.00 Mobilization (5%) $6,153.75 Subtotal 1 $129,228.75   Contingency (25%) $32,307.19 Subtotal 2 $161,535.94   Engineering Design, Surveys,  Land Acquisition, Utility Relocations,  and Permits (45%) $72,691.17   Total $234,227.11   Estimated Project Cost $240,000.00 
	 
	1 Includes the cost of installing the inlet/outlet structures and incidental improvements. 
	1 Includes the cost of installing the inlet/outlet structures and incidental improvements. 
	1 Includes the cost of installing the inlet/outlet structures and incidental improvements. 

	2 Includes the installation cost of all required ESC items and siltation control excavation. 
	2 Includes the installation cost of all required ESC items and siltation control excavation. 

	3 Includes the cost of clearing, grubbing, stabilization, replacing existing landscaping and installation of new landscaping. 
	3 Includes the cost of clearing, grubbing, stabilization, replacing existing landscaping and installation of new landscaping. 


	Figure
	 
	Watershed Plan Map Number: 
	PSB26 
	 
	Capital Improvement Project: 
	LH9165 New BMP 
	 
	Tax Grid Map Number: 
	93-1 
	 
	Location: 
	Lutheran Church on the 2500 block of Beacon Hill Road 
	 
	Description: 
	Construct a new 1-year extended detention BMP (volume = 1200 
	cubic yards; dam height = 5.0 feet) 
	south of the Lutheran Church on the 2500 block of Beacon Hill Road. This facility would reduce runoff from the surrounding residential properties and the adjacent commercial property. 
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	ITEM 
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	TH
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	TH
	Span
	UNIT COST 

	TH
	Span
	TOTAL 


	Grading and Excavation 
	Grading and Excavation 
	Grading and Excavation 

	1003 
	1003 

	CY 
	CY 

	$ 50.00 
	$ 50.00 

	$50,150.00 
	$50,150.00 


	Structural Improvements & Incidentals1 
	Structural Improvements & Incidentals1 
	Structural Improvements & Incidentals1 

	1 
	1 

	LS 
	LS 

	$ 20,000.00 
	$ 20,000.00 

	$20,000.00 
	$20,000.00 


	Erosion and Sediment Control2 
	Erosion and Sediment Control2 
	Erosion and Sediment Control2 

	1 
	1 

	LS 
	LS 

	$ 5,015.00 
	$ 5,015.00 

	$5,015.00 
	$5,015.00 


	Landscaping3 
	Landscaping3 
	Landscaping3 

	1 
	1 

	LS 
	LS 

	$ 2,507.50 
	$ 2,507.50 

	$2,507.50 
	$2,507.50 



	 
	Base Construction Cost $77,672.50 Mobilization (5%) $3,883.63 Subtotal 1 $81,556.13   Contingency (25%) $20,389.03 Subtotal 2 $101,945.16   Engineering Design, Surveys,  Land Acquisition, Utility Relocations,  and Permits (45%) $45,875.32   Total $147,820.48   Estimated Project Cost $150,000.00 
	 
	1 Includes the cost of installing the inlet/outlet structures and incidental improvements. 
	1 Includes the cost of installing the inlet/outlet structures and incidental improvements. 
	1 Includes the cost of installing the inlet/outlet structures and incidental improvements. 

	2 Includes the installation cost of all required ESC items and siltation control excavation. 
	2 Includes the installation cost of all required ESC items and siltation control excavation. 

	3 Includes the cost of clearing, grubbing, stabilization, replacing existing landscaping and installation of new landscaping. 
	3 Includes the cost of clearing, grubbing, stabilization, replacing existing landscaping and installation of new landscaping. 


	Artifact
	Figure
	 
	Artifact
	Watershed Plan Map Number: 
	PSB27 
	 
	Capital Improvement Project: 
	LH9166 New BMP 
	 
	Tax Grid Map Number: 
	93-1 
	 
	Location: 
	2500 Mary Baldwin Drive 
	 
	Description: 
	Construct a new 1-year extended detention BMP (volume = 1750 cubic yards; dam height = 7.0 feet) 
	near the headwaters of Paul Spring 
	Branch at the downstream end of the culvert crossing at 2500 Mary Baldwin Drive. The facility would detain low flows by means of a diversion and reduce runoff from the surrounding residential properties. 
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	TH
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	TOTAL 


	Grading and Excavation 
	Grading and Excavation 
	Grading and Excavation 

	518 
	518 

	CY 
	CY 

	$ 50.00 
	$ 50.00 

	$25,900.00 
	$25,900.00 


	Structural Improvements & Incidentals1 
	Structural Improvements & Incidentals1 
	Structural Improvements & Incidentals1 

	1 
	1 

	LS 
	LS 

	$ 20,000.00 
	$ 20,000.00 

	$20,000.00 
	$20,000.00 


	Erosion and Sediment Control2 
	Erosion and Sediment Control2 
	Erosion and Sediment Control2 

	1 
	1 

	LS 
	LS 

	$ 3,000.00 
	$ 3,000.00 

	$3,000.00 
	$3,000.00 


	Landscaping3 
	Landscaping3 
	Landscaping3 

	1 
	1 

	LS 
	LS 

	$ 2,000.00 
	$ 2,000.00 

	$2,000.00 
	$2,000.00 



	 
	Base Construction Cost $50,900.00 Mobilization (5%) $2,545.00 Subtotal 1 $53,445.00   Contingency (25%) $13,361.25 Subtotal 2 $66,806.25   Engineering Design, Surveys,  Land Acquisition, Utility Relocations,  and Permits (45%) $30,062.81   Total $96,869.06   Estimated Project Cost $100,000.00 
	 
	1 Includes the cost of installing the inlet/outlet structures and incidental improvements. 
	1 Includes the cost of installing the inlet/outlet structures and incidental improvements. 
	1 Includes the cost of installing the inlet/outlet structures and incidental improvements. 

	2 Includes the installation cost of all required ESC items and siltation control excavation. 
	2 Includes the installation cost of all required ESC items and siltation control excavation. 

	3 Includes the cost of clearing, grubbing, stabilization, replacing existing landscaping and installation of new landscaping. 
	3 Includes the cost of clearing, grubbing, stabilization, replacing existing landscaping and installation of new landscaping. 


	Figure
	 
	Watershed Plan Map Number: 
	PSB28 
	 
	Capital Improvement Project: 
	LH9167 New BMP 
	 
	Tax Grid Map Number: 
	93-1 
	 
	Location: 
	2500 block of Ross Street 
	 
	Description: 
	Construct a new 1-year extended detention BMP (volume = 650 cubic yards; dam height = 5.5 feet) 
	behind the residential properties 
	along the 2500 block of Ross Street. This facility should be laid out and constructed to minimize disturbance of the existing trees. This facility would reduce runoff from the surrounding residential areas. 
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	UNIT COST 

	TH
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	TOTAL 


	Grading and Excavation 
	Grading and Excavation 
	Grading and Excavation 

	150 
	150 

	CY 
	CY 

	$ 50.00 
	$ 50.00 

	$7,500.00 
	$7,500.00 


	Structural Improvements & Incidentals1 
	Structural Improvements & Incidentals1 
	Structural Improvements & Incidentals1 

	1 
	1 

	LS 
	LS 

	$ 20,000.00 
	$ 20,000.00 

	$20,000.00 
	$20,000.00 


	Erosion and Sediment Control2 
	Erosion and Sediment Control2 
	Erosion and Sediment Control2 

	1 
	1 

	LS 
	LS 

	$ 3,000.00 
	$ 3,000.00 

	$3,000.00 
	$3,000.00 


	Landscaping3 
	Landscaping3 
	Landscaping3 

	1 
	1 

	LS 
	LS 

	$ 2,000.00 
	$ 2,000.00 

	$2,000.00 
	$2,000.00 



	 
	Base Construction Cost $32,500.00 Mobilization (5%) $1,625.00 Subtotal 1 $34,125.00   Contingency (25%) $8,531.25 Subtotal 2 $42,656.25   Engineering Design, Surveys,  Land Acquisition, Utility Relocations,  and Permits (45%) $19,195.31   Total $61,851.56   Estimated Project Cost $70,000.00 
	 
	1 Includes the cost of installing the inlet/outlet structures and incidental improvements. 
	1 Includes the cost of installing the inlet/outlet structures and incidental improvements. 
	1 Includes the cost of installing the inlet/outlet structures and incidental improvements. 

	2 Includes the installation cost of all required ESC items and siltation control excavation. 
	2 Includes the installation cost of all required ESC items and siltation control excavation. 

	3 Includes the cost of clearing, grubbing, stabilization, replacing existing landscaping and installation of new landscaping. 
	3 Includes the cost of clearing, grubbing, stabilization, replacing existing landscaping and installation of new landscaping. 


	Artifact
	Figure
	 
	Artifact
	Watershed Plan Map Number: 
	PSB29 
	 
	Capital Improvement Project: 
	LH9147 New BMP 
	 
	Tax Grid Map Number: 
	93-3 
	 
	Location: 
	1900 and 2000 blocks of Paul Spring Road 
	 
	Description: 
	Construct two new 1-year extended detention BMPs (volume = 2900 
	cubic yards; dam height = 7.0 feet) 
	at the upstream ends of the culverts along the 1900 and 200 blocks of Paul Spring Road. The entrance of the existing culverts could be modified with a weir wall, in lieu of a more traditional riser structure. These facilities would reduce runoff from the surrounding residential properties. The existing culvert at the intersection of Stafford Road and Paul Spring Road should be evaluated for adequacy during the preliminary engineering phase for this project. 
	 
	Table
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	TH
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	TOTAL 


	Grading and Excavation 
	Grading and Excavation 
	Grading and Excavation 

	2027 
	2027 

	CY 
	CY 

	$ 50.00 
	$ 50.00 

	$101,350.00 
	$101,350.00 


	Structural Improvements & Incidentals1 
	Structural Improvements & Incidentals1 
	Structural Improvements & Incidentals1 

	1 
	1 

	LS 
	LS 

	$ 20,000.00 
	$ 20,000.00 

	$20,000.00 
	$20,000.00 


	Erosion and Sediment Control2 
	Erosion and Sediment Control2 
	Erosion and Sediment Control2 

	1 
	1 

	LS 
	LS 

	$ 10,135.00 
	$ 10,135.00 

	$10,135.00 
	$10,135.00 


	Landscaping3 
	Landscaping3 
	Landscaping3 

	1 
	1 

	LS 
	LS 

	$ 5,067.50 
	$ 5,067.50 

	$5,067.50 
	$5,067.50 



	 
	Base Construction Cost $136,552.50 Mobilization (5%) $6,827.63 Subtotal 1 $143,380.13   Contingency (25%) $35,845.03 Subtotal 2 $179,225.16   Engineering Design, Surveys,  Land Acquisition, Utility Relocations,  and Permits (45%) $80,651.32   Total $259,876.48   Estimated Project Cost $260,000.00 
	 
	1 Includes the cost of installing the inlet/outlet structures and incidental imp rovements. 
	1 Includes the cost of installing the inlet/outlet structures and incidental imp rovements. 
	1 Includes the cost of installing the inlet/outlet structures and incidental imp rovements. 

	2 Includes the installation cost of all required ESC items and siltation control excavation. 
	2 Includes the installation cost of all required ESC items and siltation control excavation. 


	Figure
	 
	Watershed Plan Map Number: 
	PSB30 
	 
	Capital Improvement Project: 
	LH9150 New BMP 
	 
	Tax Grid Map Number: 
	93-4 
	 
	Location: 
	1200 block of Belle Vista Drive 
	 
	Description: 
	Construct a new 1-year extended detention BMP (volume = 1400 cubic yards; dam height = 9.5 feet) 
	in the available open area at the 
	headwaters of the unnamed tributary to Paul Spring Branch, south of the 1200 block of Belle Vista Drive. Tree removal should only occur at the embankment area. This facility would reduce discharges from the residential areas to the north, before that enter the unnamed tributary. 
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	ITEM 
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	UNIT COST 

	TH
	Span
	TOTAL 


	Grading and Excavation 
	Grading and Excavation 
	Grading and Excavation 

	1384 
	1384 

	CY 
	CY 

	$ 50.00 
	$ 50.00 

	$69,200.00 
	$69,200.00 


	Structural Improvements & Incidentals1 
	Structural Improvements & Incidentals1 
	Structural Improvements & Incidentals1 

	1 
	1 

	LS 
	LS 

	$ 30,000.00 
	$ 30,000.00 

	$30,000.00 
	$30,000.00 


	Erosion and Sediment Control2 
	Erosion and Sediment Control2 
	Erosion and Sediment Control2 

	1 
	1 

	LS 
	LS 

	$ 6,920.00 
	$ 6,920.00 

	$6,920.00 
	$6,920.00 


	Landscaping3 
	Landscaping3 
	Landscaping3 

	1 
	1 

	LS 
	LS 

	$ 3,460.00 
	$ 3,460.00 

	$3,460.00 
	$3,460.00 



	 
	Base Construction Cost $109,580.00 Mobilization (5%) $5,479.00 Subtotal 1 $115,059.00   Contingency (25%) $28,764.75 Subtotal 2 $143,823.75   Engineering Design, Surveys,  Land Acquisition, Utility Relocations,  and Permits (45%) $64,720.69   Total $208,544.44   Estimated Project Cost $210,000.00 
	 
	1 Includes the cost of installing the inlet/outlet structures and incidental improvements. 
	1 Includes the cost of installing the inlet/outlet structures and incidental improvements. 
	1 Includes the cost of installing the inlet/outlet structures and incidental improvements. 

	2 Includes the installation cost of all required ESC items and siltation control excavation. 
	2 Includes the installation cost of all required ESC items and siltation control excavation. 

	3 Includes the cost of clearing, grubbing, stabilization, replacing existing landscaping and installation of new landscaping. 
	3 Includes the cost of clearing, grubbing, stabilization, replacing existing landscaping and installation of new landscaping. 


	Figure
	 
	Watershed Plan Map Number: 
	PSB31 
	 
	Capital Improvement Project: 
	LH9168 New BMP 
	 
	Tax Grid Map Number: 
	93-1 
	 
	Location: 
	2300 Block of Beacon Hill Road 
	 
	Description: 
	Construct a new 1-year extended detention stormwater management facility (volume = 850 cubic yards; 
	dam height = 4.5 feet) in the open 
	space behind the 2300 block of Beacon Hill Road. The existing storm drain system would need to be modified and possibly a low flow diversion constructed, in  order for this facility to function properly.This facility would reduce runoff from the surrounding residential areas. 
	 
	 
	 
	Table
	TR
	TH
	Span
	ITEM 

	TH
	Span
	QUANTITY 

	TH
	Span
	UNITS 

	TH
	Span
	UNIT COST 

	TH
	Span
	TOTAL 


	Grading and Excavation 
	Grading and Excavation 
	Grading and Excavation 

	807 
	807 

	CY 
	CY 

	$ 50.00 
	$ 50.00 

	$40,350.00 
	$40,350.00 


	Exist. Stormwater Conveyance Changes 
	Exist. Stormwater Conveyance Changes 
	Exist. Stormwater Conveyance Changes 

	1 
	1 

	LS 
	LS 

	$ 5,000.00 
	$ 5,000.00 

	$5,000.00 
	$5,000.00 


	Structural Improvements & Incidentals1 
	Structural Improvements & Incidentals1 
	Structural Improvements & Incidentals1 

	1 
	1 

	LS 
	LS 

	$ 20,000.00 
	$ 20,000.00 

	$20,000.00 
	$20,000.00 


	Erosion and Sediment Control2 
	Erosion and Sediment Control2 
	Erosion and Sediment Control2 

	1 
	1 

	LS 
	LS 

	$ 4,035.00 
	$ 4,035.00 

	$4,035.00 
	$4,035.00 


	Landscaping3 
	Landscaping3 
	Landscaping3 

	1 
	1 

	LS 
	LS 

	$ 2,017.50 
	$ 2,017.50 

	$2,017.50 
	$2,017.50 



	 
	Base Construction Cost $71,402.50 Mobilization (5%) $3,570.13 Subtotal 1 $74,972.63   Contingency (25%) $18,743.16 Subtotal 2 $93,715.78   Engineering Design, Surveys,  Land Acquisition, Utility Relocations,  and Permits (45%) $42,172.10   Total $135,887.88   Estimated Project Cost $140,000.00 
	 
	1 Includes the cost of installing the inlet/outlet structures and incidental imp rovements. 
	1 Includes the cost of installing the inlet/outlet structures and incidental imp rovements. 
	1 Includes the cost of installing the inlet/outlet structures and incidental imp rovements. 

	2 Includes the installation cost of all required ESC items and siltation control excavation. 
	2 Includes the installation cost of all required ESC items and siltation control excavation. 

	3 Includes the cost of clearing, grubbing, stabilization, rep lacing existing landscap ing and installation of new landscap ing. 
	3 Includes the cost of clearing, grubbing, stabilization, rep lacing existing landscap ing and installation of new landscap ing. 


	Figure
	 
	Watershed Plan Map Number: 
	PSB32 
	 
	Capital Improvement Project: 
	LH9156 New BMP 
	 
	Tax Grid Map Number: 
	92-2 
	 
	Location: 
	Jemal/Metrocall building at 6910 Richmond Highway 
	 
	Description: 
	Construct a new 1-year extended detention BMP (volume = 1000 
	cubic yards; dam height = 9.5 feet) 
	and an underground storage  facility (volume = 600 cubic yards; depth = 10 feet) south of the Jemal/ Metrocall building at 6910 Richmond Highway and install porous pavement along the parking lot perimeter. The facilities would reduce runoff from the surrounding residential areas and adjacent 
	commercial property. 
	Table
	TR
	TH
	Span
	ITEM 

	TH
	Span
	QUANTITY 

	TH
	Span
	UNITS 

	TH
	Span
	UNIT COST 

	TH
	Span
	TOTAL 


	Grading and Excavation 
	Grading and Excavation 
	Grading and Excavation 

	1588 
	1588 

	CY 
	CY 

	$ 50.00 
	$ 50.00 

	$79,400.00 
	$79,400.00 


	Pavement Patch for Parking Lot 
	Pavement Patch for Parking Lot 
	Pavement Patch for Parking Lot 

	350 
	350 

	SY 
	SY 

	$ 20.00 
	$ 20.00 

	$7,000.00 
	$7,000.00 


	Obscuring Exist. Pavement 
	Obscuring Exist. Pavement 
	Obscuring Exist. Pavement 

	1000 
	1000 

	SY 
	SY 

	$ 8.00 
	$ 8.00 

	$8,000.00 
	$8,000.00 


	Porous Pavement 
	Porous Pavement 
	Porous Pavement 

	1000 
	1000 

	SY 
	SY 

	$ 15.00 
	$ 15.00 

	$15,000.00 
	$15,000.00 


	StormTrap Underground Storage Facility 
	StormTrap Underground Storage Facility 
	StormTrap Underground Storage Facility 

	1 
	1 

	LS 
	LS 

	$ 150,000.00 
	$ 150,000.00 

	$150,000.00 
	$150,000.00 


	Exist. Stormwater Conveyance Changes 
	Exist. Stormwater Conveyance Changes 
	Exist. Stormwater Conveyance Changes 

	1 
	1 

	LS 
	LS 

	$ 20,000.00 
	$ 20,000.00 

	$20,000.00 
	$20,000.00 


	Structural Improvements & Incidentals1 
	Structural Improvements & Incidentals1 
	Structural Improvements & Incidentals1 

	1 
	1 

	LS 
	LS 

	$ 20,000.00 
	$ 20,000.00 

	$20,000.00 
	$20,000.00 


	Erosion and Sediment Control2 
	Erosion and Sediment Control2 
	Erosion and Sediment Control2 

	1 
	1 

	LS 
	LS 

	$ 7,940.00 
	$ 7,940.00 

	$7,940.00 
	$7,940.00 


	Landscaping3 
	Landscaping3 
	Landscaping3 

	1 
	1 

	LS 
	LS 

	$ 3,970.00 
	$ 3,970.00 

	$3,970.00 
	$3,970.00 



	 
	Base Construction Cost $311,310.00 Mobilization (5%) $15,565.50 Subtotal 1 $326,875.50   Contingency (25%) $81,718.88 Subtotal 2 $408,594.38   Engineering Design, Surveys,  Land Acquisition, Utility Relocations,  and Permits (45%) $183,867.47   Total $592,461.84   Estimated Project Cost $600,000.00 
	Base Construction Cost $311,310.00 Mobilization (5%) $15,565.50 Subtotal 1 $326,875.50   Contingency (25%) $81,718.88 Subtotal 2 $408,594.38   Engineering Design, Surveys,  Land Acquisition, Utility Relocations,  and Permits (45%) $183,867.47   Total $592,461.84   Estimated Project Cost $600,000.00 
	1 Includes the cost of installing the inlet/outlet structures and incidental improvements. 
	1 Includes the cost of installing the inlet/outlet structures and incidental improvements. 

	2 Includes the installation cost of all required ESC items and siltation control excavation. 
	2 Includes the installation cost of all required ESC items and siltation control excavation. 

	3 Includes the cost of clearing, grubbing, stabilization, replacing existing landscap ing and installation of new landscaping. 
	3 Includes the cost of clearing, grubbing, stabilization, replacing existing landscap ing and installation of new landscaping. 


	Figure
	 
	Watershed Plan Map Number: 
	A4.1 
	 
	Capital Improvement Project: LH9983 Paul Spring Branch Residential Rain Barrel and Rain Gardens 
	 
	Tax Grid Map Number: 
	92-2, 93-1, 93-3 
	 
	Location: 
	Paul Spring Branch Subwatershed 
	 
	Description: 
	Distribute rain barrels, facilitate installation of rain gardens, and 
	provide educational materials about rain barrels, cisterns, and rain gardens. 
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	Span
	TOTAL 


	Distribute Rain Barrels 
	Distribute Rain Barrels 
	Distribute Rain Barrels 

	1 
	1 

	LS 
	LS 

	$ 28,000.00 
	$ 28,000.00 

	$28,000.00 
	$28,000.00 


	Facilitate Installation of Rain Gardens 
	Facilitate Installation of Rain Gardens 
	Facilitate Installation of Rain Gardens 

	1 
	1 

	LS 
	LS 

	$ 12,000.00 
	$ 12,000.00 

	$12,000.00 
	$12,000.00 


	Provide Educational Materials 
	Provide Educational Materials 
	Provide Educational Materials 

	1 
	1 

	LS 
	LS 

	$ 5,000.00 
	$ 5,000.00 

	$5,000.00 
	$5,000.00 



	 
	 
	Base Construction Cost 
	N/A 
	Mobilization (5%) N/A 
	Subtotal 1 N/A 
	 
	Contingency (25%) $11,250.00 
	Subtotal 2 $56,250.00 
	 
	Engineering Design, Surveys, 
	Land Acquisition, Utility Relocations, 
	and Permits (45%) N/A 
	 
	Total $56,250.00 
	 
	Estimated Project Cost $60,000.00 
	 
	 
	 
	 
	 
	South Little Hunting Creek Watershed 
	 
	Artifact
	Figure
	 
	Watershed Plan Map Number: 
	SLHC3 
	 
	Capital Improvement Project: 
	LH9804 New LID 
	 
	Tax Grid Map Number: 
	111-1 
	 
	Location: 
	Fort Hunt Elementary School 
	 
	Description: 
	Create rain gardens with student volunteers and install manufactured BMPs. 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	Table
	TR
	TH
	Span
	ITEM 

	TH
	Span
	QUANTITY 
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	TH
	Span
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	Rain Garden 
	Rain Garden 
	Rain Garden 

	5000 
	5000 

	SF 
	SF 

	$ 25.00 
	$ 25.00 

	$125,000.00 
	$125,000.00 


	Manufactured BMP System 
	Manufactured BMP System 
	Manufactured BMP System 

	5 
	5 

	EA 
	EA 

	$ 3,000.00 
	$ 3,000.00 

	$15,000.00 
	$15,000.00 



	 
	 
	 
	 
	Base Construction Cost $140,000.00 Mobilization (5%) $7,000.00 Subtotal 1 $147,000.00   Contingency (25%) $36,750.00 Subtotal 2 $183,750.00   Engineering Design, Surveys,  Land Acquisition, Utility Relocations,  and Permits (45%) $82,687.50   Total $266,437.50   Estimated Project Cost $270,000.00 
	Figure
	 
	Watershed Plan Map Number: 
	SLHC4 
	 
	Capital Improvement Project: 
	LH9207 Stream Restoration 
	 
	Tax Grid Map Number: 
	101-4 
	 
	Location: 
	Tributary (LHLH011) located near Brady Street 
	 
	Description: 
	Perform stream restoration activities including riparian 
	vegetation plantings, removal of 
	invasive species, selected placement of in-stream habitat structures, and trash /debris removal. 
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	TR
	TH
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	TH
	Span
	UNIT COST 

	TH
	Span
	TOTAL 


	Stream Restoration 
	Stream Restoration 
	Stream Restoration 

	1000 
	1000 

	LF 
	LF 

	$ 100.00 
	$ 100.00 

	$100,000.00 
	$100,000.00 



	 
	 
	 
	 
	Base Construction Cost $100,000.00 Mobilization (5%) $5,000.00 Subtotal 1 $105,000.00   Contingency (25%) $26,250.00 Subtotal 2 $131,250.00   Engineering Design, Surveys,  Land Acquisition, Utility Relocations,  and Permits (45%) $59,062.50   Total $190,312.50   Estimated Project Cost $200,000.00 
	Artifact
	Figure
	 
	Base Construction Cost $290,000.00 Mobilization (5%) $14,500.00 Subtotal 1 $304,500.00   Contingency (25%) $76,125.00 Subtotal 2 $380,625.00   Engineering Design, Surveys,  Land Acquisition, Utility Relocations,  and Permits (45%) $171,281.25   Total $551,906.25   Estimated Project Cost $560,000.00 
	Artifact
	Watershed Plan Map Number: 
	SLHC5 
	 
	Capital Improvement Project: 
	LH9204 Stream Restoration 
	 
	Tax Grid Map Number: 
	110-2 
	 
	Location: 
	South Branch near Fort Hunt Park and the Fort Hunt Elementary School 
	 
	Description: 
	Perform stream restoration for South Branch near Fort Hunt Park 
	and the Fort Hunt Elementary School. Acquire conservation easements for the private land located adjacent to the stream. 
	Proposed activities include channel 
	reconfiguration, selective placement of in-stream habitat structures, riparian vegetation planting, and removal of invasive species. 
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	TR
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	TH
	Span
	UNITS 

	TH
	Span
	UNIT COST 

	TH
	Span
	TOTAL 


	Stream Restoration 
	Stream Restoration 
	Stream Restoration 

	2900 
	2900 

	LF 
	LF 

	$ 100.00 
	$ 100.00 

	$290,000.00 
	$290,000.00 



	 
	 
	 
	 
	 
	Figure
	 
	Watershed Plan Map Number: 
	SLHC6 
	 
	Capital Improvement Project: 
	LH9301 Buffer Restoration 
	 
	Tax Grid Map Number: 
	110-2 
	 
	Location: 
	Wessynton Subdivision 
	 
	Description: 
	Establish approximately 10-30 feet of additional buffer vegetation along the top of bank of the paved 
	channel in the Wessynton 
	Subdivision. 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	Table
	TR
	TH
	Span
	ITEM 
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	TH
	Span
	UNITS 

	TH
	Span
	UNIT COST 

	TH
	Span
	TOTAL 


	Riparian Buffer Restoration 
	Riparian Buffer Restoration 
	Riparian Buffer Restoration 

	1000 
	1000 

	LF 
	LF 

	$ 10.00 
	$ 10.00 

	$10,000.00 
	$10,000.00 



	 
	 
	 
	 
	Base Construction Cost $10,000.00 Mobilization (5%) $500.00 Subtotal 1 $10,500.00   Contingency (25%) $2,625.00 Subtotal 2 $13,125.00   Engineering Design, Surveys,  Land Acquisition, Utility Relocations,  and Permits (45%) $5,906.25   Total $19,031.25   Estimated Project Cost $20,000.00 
	Artifact
	Figure
	 
	Base Construction Cost $18,000.00 Mobilization (5%) $900.00 Subtotal 1 $18,900.00   Contingency (25%) $4,725.00 Subtotal 2 $23,625.00   Engineering Design, Surveys,  Land Acquisition, Utility Relocations,  and Permits (45%) $10,631.25   Total $34,256.25   Estimated Project Cost $40,000.00 
	Artifact
	Watershed Plan Map Number: 
	SLHC7 
	 
	Capital Improvement Project: 
	LH9305 Buffer Restoration 
	 
	Tax Grid Map Number: 
	111-1 
	 
	Location: 
	Southern portion of South Branch between Linton Lane and Vernon View Drive 
	 
	Description: 
	Restore the buffer (average width 
	= 25 feet) adjacent to the paved channels located along the south branch of South Branch between Linton Lane and Vernon View Drive and acquire conservation 
	easements for the land adjacent to 
	the stream. 
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	TOTAL 


	Riparian Buffer Restoration 
	Riparian Buffer Restoration 
	Riparian Buffer Restoration 

	1800 
	1800 

	LF 
	LF 

	$ 10.00 
	$ 10.00 

	$18,000.00 
	$18,000.00 



	 
	 
	 
	 
	Figure
	 
	Watershed Plan Map Number: 
	SLHC8 
	 
	Capital Improvement Project: 
	LH9302 Stream Stabilization 
	 
	Tax Grid Map Number: 
	111-1 
	 
	Location: 
	Between Linton Lane and Vernon View Drive 
	 
	Description: 
	Mitigate the effects of the paved channels by placing riprap in the 
	bottom of the channel to slow flow 
	velocities. 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	Table
	TR
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	TH
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	Span
	TOTAL 


	Bioengineered Stream Stabilization 
	Bioengineered Stream Stabilization 
	Bioengineered Stream Stabilization 

	1500 
	1500 

	LF 
	LF 

	$ 50.00 
	$ 50.00 

	$75,000.00 
	$75,000.00 



	 
	 
	 
	 
	Base Construction Cost $75,000.00 Mobilization (5%) $3,750.00 Subtotal 1 $78,750.00   Contingency (25%) $19,687.50 Subtotal 2 $98,437.50   Engineering Design, Surveys,  Land Acquisition, Utility Relocations,  and Permits (45%) $44,296.88   Total $142,734.38   Estimated Project Cost $150,000.00 
	Artifact
	Figure
	Watershed Plan Map Number: 
	Base Construction Cost $120,000.00 Mobilization (5%) $6,000.00 Subtotal 1 $126,000.00   Contingency (25%) $31,500.00 Subtotal 2 $157,500.00   Engineering Design, Surveys,  Land Acquisition, Utility Relocations,  and Permits (45%) $70,875.00   Total $228,375.00   Estimated Project Cost $230,000.00 
	Artifact
	SLHC9 
	 
	Capital Improvement Project: 
	LH9203 Stream Restoration 
	 
	Tax Grid Map Number: 
	110-2, 111-1 
	 
	Location: 
	South of George Washington Memorial Parkway on the west side of South Little Hunting Creek 
	 
	Description: 
	Restore the stream located south of George Washington Memorial 
	Parkway on the west side of South Little Hunting Creek. Coordinate this work with the National Park Service. Proposed activities 
	include selective placement of in- 
	stream habitat structures, riparian vegetation planting, and removal of invasive species. 
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	Stream Restoration 
	Stream Restoration 
	Stream Restoration 

	1200 
	1200 

	LF 
	LF 

	$ 100.00 
	$ 100.00 

	$120,000.00 
	$120,000.00 



	 
	 
	 
	 
	Figure
	 
	Watershed Plan Map Number: 
	SLHC11 
	 
	Capital Improvement Project: 
	LH9708 New Wetlands 
	 
	Tax Grid Map Number: 
	101-4 
	 
	Location: 
	Martin Luther King Jr. Park 
	 
	Description: 
	Restore and construct new wetlands in the indicated area. 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	Table
	TR
	TH
	Span
	ITEM 

	TH
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	QUANTITY 

	TH
	Span
	UNITS 

	TH
	Span
	UNIT COST 

	TH
	Span
	TOTAL 


	Grading and Wetlands Plantings 
	Grading and Wetlands Plantings 
	Grading and Wetlands Plantings 

	1 
	1 

	LS 
	LS 

	$ 200,000.00 
	$ 200,000.00 

	$200,000.00 
	$200,000.00 



	 
	 
	 
	 
	Base Construction Cost $200,000.00 Mobilization (5%) $10,000.00 Subtotal 1 $210,000.00   Contingency (25%) $52,500.00 Subtotal 2 $262,500.00   Engineering Design, Surveys,  Land Acquisition, Utility Relocations,  and Permits (45%) $118,125.00   Total $380,625.00   Estimated Project Cost $390,000.00 
	Artifact
	  Watershed Plan Map Number: SLHC16  Capital Improvement Project: LH9100 BMP Retrofit 
	Figure
	 
	Tax Grid Map Number: 
	110-2 
	 
	Location: 
	3301 Woodland Lane 
	 
	Description: 
	Increase detention storage by 250 cubic yards, modify and/or replace existing riser and outlet structures, 
	add infiltration features, and 
	modify existing stormwater system to redirect additional drainage area to the existing facility. 
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	TR
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	TH
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	UNITS 

	TH
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	UNIT COST 

	TH
	Span
	TOTAL 


	Grading and Excavation 
	Grading and Excavation 
	Grading and Excavation 

	236 
	236 

	CY 
	CY 

	$ 35.00 
	$ 35.00 

	$8,260.00 
	$8,260.00 


	Exist. Stormwater Conveyance Changes 
	Exist. Stormwater Conveyance Changes 
	Exist. Stormwater Conveyance Changes 

	1 
	1 

	LS 
	LS 

	$ 10,000.00 
	$ 10,000.00 

	$10,000.00 
	$10,000.00 


	Structural BMP Retrofit & Incidentals1 
	Structural BMP Retrofit & Incidentals1 
	Structural BMP Retrofit & Incidentals1 

	1 
	1 

	LS 
	LS 

	$ 5,000.00 
	$ 5,000.00 

	$5,000.00 
	$5,000.00 


	Erosion and Sediment Control2 
	Erosion and Sediment Control2 
	Erosion and Sediment Control2 

	1 
	1 

	LS 
	LS 

	$ 3,000.00 
	$ 3,000.00 

	$3,000.00 
	$3,000.00 


	Landscaping3 
	Landscaping3 
	Landscaping3 

	1 
	1 

	LS 
	LS 

	$ 2,000.00 
	$ 2,000.00 

	$2,000.00 
	$2,000.00 



	 
	Base Construction Cost $28,260.00 Mobilization (5%) $1,413.00 Subtotal 1 $29,673.00   Contingency (25%) $7,418.25 Subtotal 2 $37,091.25   Engineering Design, Surveys,  Land Acquisition, Utility Relocations,  and Permits (45%) $16,691.06   Total $53,782.31   Estimated Project Cost $60,000.00 
	 
	1 Includes the cost of retrofitting the existing inlet/outlet structures and incidental imp rovements. 
	1 Includes the cost of retrofitting the existing inlet/outlet structures and incidental imp rovements. 
	1 Includes the cost of retrofitting the existing inlet/outlet structures and incidental imp rovements. 

	2 Includes the installation cost of all required ESC items and siltation control excavation. 
	2 Includes the installation cost of all required ESC items and siltation control excavation. 

	3 Includes the cost of clearing, grubbing, stabilization, rep lacing existing landscap ing and installation of new landscaping. 
	3 Includes the cost of clearing, grubbing, stabilization, rep lacing existing landscap ing and installation of new landscaping. 


	Figure
	 
	Watershed Plan Map Number: 
	SLHC17 
	 
	Capital Improvement Project: 
	LH9790 New Wetlands 
	 
	Tax Grid Map Number: 
	102-3 , 111-1 
	102-3 , 111-1 
	102-3 , 111-1 
	102-3 , 111-1 



	 
	Location: 
	Main stem portion of Little Hunting Creek 
	 
	Description: 
	Construct new wetlands in the indicated area. 
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	Span
	TOTAL 


	Grading and Wetlands Plantings 
	Grading and Wetlands Plantings 
	Grading and Wetlands Plantings 

	1 
	1 

	LS 
	LS 

	$ 120,000.00 
	$ 120,000.00 

	$120,000.00 
	$120,000.00 



	 
	 
	 
	 
	 
	Base Construction Cost $120,000.00 Mobilization (5%) $6,000.00 Subtotal 1 $126,000.00   Contingency (25%) $31,500.00 Subtotal 2 $157,500.00   Engineering Design, Surveys,  Land Acquisition, Utility Relocations,  and Permits (45%) $70,875.00   Total $228,375.00   Estimated Project Cost $230,000.00 
	Appendix D - Stream Restoration Activities 
	 
	 
	The restoration of an environmentally degraded stream involves modifications to many different physical, chemical, and biological components of the stream ecosystem. The following narrative outlines some of the common techniques used to restore both streams and their associated riparian corridor. The stream restoration activities proposed in Chapter 4 of the plan directly correspond to the activities described below. 
	 
	Restoration of the Riparian Corridor 
	 
	The restoration of the riparian corridor is the most common technique used in stream restora- tion. Because of the heavy loss of the vegetated riparian corridor of many streams, particu- larly those within the Little Hunting Creek watershed, the need for riparian restoration is obvious. In addition, riparian restoration is one of the least expensive of all stream restoration activities. 
	 
	Riparian Vegetation Plantings 
	The reestablishment of the riparian corridor is most quickly achieved through the replanting of the existing corridor in areas where the native vegetation has been removed. This has oc- curred in several areas throughout the watershed where landscaping and lawn care by local property owners have resulted in the removal of the native vegetation. 
	 
	The restoration of the riparian corridor typically involves the planting of bare root saplings, in a triangular or scattered pattern, along the existing stream banks. This method is selected because it is very cost effective, flexible, and for ease of installation. In addition, this technique provides an excellent opportunity for volunteerism and is useful in providing community support for stream restoration activities. Although best management practices vary, a 50-foot riparian buffer on each side of the 
	 
	Removal of Invasive Species 
	As a result of the introduction of exotic plant species to urban gardens and landscapes, exotic invasive species now occupy the natural riparian corridors along streams. Typical invasive riparian species include amur honeysuckle (Lonicera maackii), Japanese honeysuckle (Lonicera japonica) wintercreeper (Euonymus fortunei), periwinkle or ground myrtle (Vinca minor), and English ivy (Hedera helix). Selective cutting is often used in removing honeysuckle; however, it is labor intensive and time consuming. In a
	Physical Removal of Unstable Trees 
	Because of the severe erosion of the stream banks, large trees along the existing stream channel often become unstable and begin to tilt and fall into the channel, as the eroding channel exposes their root base. This woody debris subsequently accumulates within the stream channel, further hindering flow and often creating flooding hazards, particularly at culverts and other channel constricted locations. To reduce this hazard, unstable trees that have already fallen into the channel are cut up and removed. 
	 
	Modifications to the Stream Channel 
	 
	Modification of Culverts 
	The placement of culverts within the natural channel has had profound impacts upon the stream in which the structure is placed. Typically the specifications for the size and dimensions of culverts are based solely on the expected discharge of the stream during various flood events; accordingly, historically little or no considerations were made regarding the effects that a culvert might have on the future evolution of a stream and the associated changes of its banks, floodplain, or channel dimensions. As a 
	 
	Incorrectly placed culverts, as well as those that are incorrectly sized, have dramatically changed the characteristics of the stream, both upstream and downstream of the structure. Accordingly, additional modeling of the stream hydrology, hydraulics, and channel evolution are necessary prior to any action. In addition, modification of stream crossing structures is generally expensive and usually requires some degree of urban disruption. Although time consuming and expensive, the modification of these struc
	 
	Floodplain Creation 
	With increased urbanization of the watershed, the overall discharge of streams has dramati- cally increased, even in small headwater streams. As a result of this increased discharge, two common effects are seen within the headwater streams: a high degree of downcutting within the channel and more frequent overflow of the channel, resulting in frequent flooding of the surrounding area. Both of these problems can be addressed by the configuration of the floodplain. The stream is naturally downcutting its chan
	 
	This technique works best in an area with sufficient undeveloped space along the existing channel to allow for the manipulation of the banks, such that a floodplain terrace can be created. This is also useful in areas where the stream has been over widened, resulting in severe aggradation of the substrate, such that the original stream baseflow is either greatly reduced or has been rendered hyporheic. The configuration of the floodplain terrace is also useful in the creation of associated fringe riparian we
	Artifact
	Channel Reconfiguration 
	Artifact
	As a result of past land use changes within the watershed, existing stream channels have been widened, straightened, ditched, rip rapped, grouted, and otherwise altered. Straightened channels lose much of their aquatic habitat value, as well as their ability to reduce stream energy and shear strength, particularly during flood events. One of the main stream restora- tion techniques to restore habitat value to stream, as well as reduce stream energy, is the reconfiguration of the existing channel. 
	 
	By changing the grade and length of the stream channel with the use of meanders, the channel dimensions, stream microhabitats, such as riffle, pool, run, and glide habitats can be restored. Meanders also function to cycle substrate material through the stream reach, to reduce shear strength against the channel banks, to reduce bank erosion, and to reduce downcutting of the stream channel. As with floodplain creation, this technique works well in areas where there is sufficient area adjacent to the existing 
	 
	Bioengineering of Stream Bank 
	Soil bioengineering is an integrated technology that uses sound engineering practices, in conjunction with integrated ecological principles, to assess, design, construct, and maintain living vegetative systems and to repair damage done by erosion and failures by the land to create a healthy and functioning riparian ecosystem. This technique can be used successfully in conjunction with other stream restoration techniques, such as floodplain creation, channel reconfiguration, and riparian revegetation. Many t
	 
	Selective Placement of In-Stream Habitat Structures 
	The most common type of stream habitat improvement is the placement of specific in-stream structures within the existing stream channel, in order to address a specific problem at a precise location within a stream reach. This technique is advantageous, as it is relatively inexpensive, and it can be performed in distinct phases over time, as money and other re- sources become available. This technique also generally requires limited amounts of hydrologic and hydraulic modeling and can be completed within a r
	 
	There are numerous in-stream structures that can be constructed within stream channels, depending on the desired goals. Certain structures, such as the Newbury riffle, the w-weir, and the J-hook weir, are useful in reducing shear strength within the channel, thus reducing channel downcutting and bank erosion. This is particularly useful when channel downcutting has exposed man-made structures such as sewer lines or culvert inverts. Other structures, such as the rock cross-vane wing deflectors are useful as 
	Trash/Debris Removal 
	The presence of trash, litter, and other debris of man-made origin is unsightly, acts to degrade habitat value within the stream channel, results in obstructions to the proper flow within the stream, and actively degrades water quality. Accordingly, routine trash and litter removal serves as an important stream restoration activity. This technique can often be achieved cheaply, provides an excellent volunteer opportunity, and is useful in providing community support for stream restoration activities. 
	Artifact
	Figure
	Figure
	Figure
	Figure
	Figure
	Appendix E - Contact Sources for Native Plants for Conservation, Restoration, and Landscaping 
	 
	 
	Virginia Department of Conservation and Recreation 
	http://www.dcr.virginia.gov
	http://www.dcr.virginia.gov
	http://www.dcr.virginia.gov

	 

	 
	 
	203 Governor Street, Suite 213 Phone: (804) 786-1712 
	Richmond, VA 23219-2094 
	 
	 
	 
	Virginia Native Plant Society 
	http://www.vnps.org
	http://www.vnps.org
	http://www.vnps.org

	 

	 
	Karen Clark Phone: (540) 837-1600 
	400 Blandy Farm Lane, Unit 2 
	Boyce, Virginia 22620 
	 
	 
	 
	National Fish and Wildlife Foundation 
	http://www.nfwf.org
	http://www.nfwf.org
	http://www.nfwf.org

	 

	 
	 
	Mr. John Berry, Executive Director Phone: (202) 857-0166 National Office and Eastern Regional Office 
	1120 Connecticut Avenue, NW Fax: (202) 857-0162 
	Suite 900 
	Washington, DC  20036 
	 
	 
	 
	Virginia Department of Environmental Quality Coastal Program 
	http://www.deq.state.va.us
	http://www.deq.state.va.us
	http://www.deq.state.va.us

	 

	 
	 
	629 East Main Street Phone: (804) 698-4000 or 
	P.O. Box 10009 (800) 592-5482 
	Richmond, Virginia 23240-0009 
	 
	 
	 
	Virginia Nurserymen’s Association 
	http://www.vnla.org
	http://www.vnla.org
	http://www.vnla.org

	 

	 
	 
	Jeffrey B. Miller, Executive Director Phone: (540) 382-0943 or 383 Coal Hollow Road  (800) 476-0055 
	Christiansburg, VA 24073-6721 Fax: (540)-382-2716 
	Figure
	Figure
	Figure
	Figure
	Figure
	American Society of Landscape Architects – Virginia Chapter 
	http://www.vaasla.org/home.htm
	http://www.vaasla.org/home.htm
	http://www.vaasla.org/home.htm

	 

	 
	 
	Morgan Pierce, President 
	P.O. Box 706 
	Williamsburg, Virginia 23187-0706 
	 
	 
	 
	Lewis Ginter Botanical Garden 
	http://www.lewisginter.org
	http://www.lewisginter.org
	http://www.lewisginter.org

	 

	 
	 
	Ms. Catherine Holley, Development Director 
	1800 Lakeside Avenue Phone: (804) 262-9887 
	Richmond, Virginia 23228 
	 
	 
	 
	The Nature Conservancy 
	http://nature.org
	http://nature.org
	http://nature.org

	 

	 
	 
	Worldwide Office 
	4245 North Fairfax Drive, Suite 100 Phone: (703) 841-5300 
	Arlington, VA 22203-1606 
	 
	 
	Virginia Field Office 
	490 Westfield Road Phone: (434) 295-6106 
	Charlottesville, VA 22901-1633 
	 
	 
	 
	Virginia Tech Department of Horticulture 
	http://www.hort.vt.edu
	http://www.hort.vt.edu
	http://www.hort.vt.edu

	 

	Dr. Jerzy Nowak, Horticulture Department Head The Department of Horticulture 
	Saunders Hall (0327) Phone: (540) 231-5451 
	Blacksburg, Virginia 24061-0327 Fax: (540) 231-3083 
	 
	 
	 
	Virginia Department of Agriculture and Consumer Services 
	http://www.vdacs.virginia.gov
	http://www.vdacs.virginia.gov
	http://www.vdacs.virginia.gov

	 

	 
	 
	1100 Bank Street Phone: 804.786.2373 
	Richmond, VA 23219 
	Artifact
	Figure
	Figure
	Virginia Department of Forestry 
	http://www.dof.virginia.gov
	http://www.dof.virginia.gov
	http://www.dof.virginia.gov

	 

	 
	 
	Fontaine Research Park 
	900 Natural Resources Drive Phone: (434) 977-6555 
	Suite 800 Fax: (434) 296-2369 
	Charlottesville Virginia, 22903 
	 
	 
	 
	Virginia Department of Game and Inland Fisheries 
	http://www.dgif.state.va.us
	http://www.dgif.state.va.us
	http://www.dgif.state.va.us

	 

	 
	 
	4010 West Broad Street Phone: (804) 367-1000 
	Richmond, Virginia 23230 
	 
	 
	 
	    Virginia Department of Transportation 
	Figure
	http://www.virginiadot.org
	http://www.virginiadot.org
	http://www.virginiadot.org

	 

	 
	 
	1221 East Broad Street Phone: (804) 786-2801 
	Richmond, Virginia 23219 
	 
	Artifact
	Appendix F - Watershed Modeling Process 
	Artifact
	 
	Hydrologic, water quality, and hydraulic models were developed to simulate the existing and planned future development conditions in the watershed and to evaluate the benefits of proposed Best Management Practices (BMPs) on the watershed runoff and water quality. The County provided guidelines for the modeling process in the document Technical Memorandum No. 3, Stormwater Model and GIS Interface Guidelines, June 2003. The specific goals estab- lished by the County for the modeling process were as follows: 
	 
	• Predict the existing water quality and flow conditions in the watershed. 
	• Predict the existing water quality and flow conditions in the watershed. 
	• Predict the existing water quality and flow conditions in the watershed. 
	• Predict the existing water quality and flow conditions in the watershed. 
	• Predict the existing water quality and flow conditions in the watershed. 

	• Determine the impacts of development projected to occur in the watershed. 
	• Determine the impacts of development projected to occur in the watershed. 

	• Quantify the benefits provided by various stormwater management measures. 
	• Quantify the benefits provided by various stormwater management measures. 

	• Identify stream crossing flooding and improvements. 
	• Identify stream crossing flooding and improvements. 

	• Justify the overall benefits of watershed management planning alternatives. 
	• Justify the overall benefits of watershed management planning alternatives. 




	 
	 
	 
	Hydrologic, water quality, and hydraulic models were created to predict the existing and future conditions in the watershed and to evaluate the proposed alternatives. SWMM was used to develop the hydrologic and water quality models which calculated the effects and benefits of low impact development (LID) and best management practices (BMPs) on runoff and water quality. HEC-RAS was used to develop the hydraulic model which calculated the in-stream velocities and water surface elevations used to identify and 
	 
	Hydrologic Model Development 
	 
	The goal of the hydrologic and water quality model was to develop runoff and water quality results specific to each subbasin in the watershed. The results of the model would enhance the decision-making process to locate problem areas and to help determine which stormwater controls should be recommended to address specific problems identified by the model. 
	 
	The first step in the hydrologic modeling process was to divide the 7,067-acre Little Hunting Creek watershed into 37 smaller subbasins with an average size of approximately 200 acres. The subbasins were created automatically using the digital elevation map (DEM) and the mapping program ArcGIS. ArcHydro Tools for ArcGIS was used to create stream centerlines, connect stream segments, create outlets and create subbasins. Line features were created from raster data with ArcGIS. After the initial delineation, t
	 
	After the adjustments were made, the subbasin data was submitted to the county for ap- proval. The county determined that one subbasin next to Huntley Meadows Park should not be included in the Little Hunting Creek Watershed modeling because it appeared to drain to an adjacent watershed. 
	 
	For modeling purposes, a new delineation was also created that excluded the open water of 
	Little Hunting Creek from the watershed boundaries because the open water area would not be used in the hydrologic calculations. The parcel file was edited with ArcGIS by removing duplicate parcels within the watershed boundary. 
	 
	Each of the 37 subbasins was further divided into three separate subareas based on the following criteria: 
	 
	• Runoff from an area was controlled by a stormwater detention facility 
	• Runoff from an area was controlled by a stormwater detention facility 
	• Runoff from an area was controlled by a stormwater detention facility 

	• Runoff from an area was controlled by a stormwater detention and water quality facility 
	• Runoff from an area was controlled by a stormwater detention and water quality facility 

	• Runoff from an area had no stormwater controls 
	• Runoff from an area had no stormwater controls 


	 
	 
	The subareas were designated as “A”, “B” and “C”, respectively. A data file with the approxi- mate location of detention and water quality control facilities was provided by the county and locations of the facilities were adjusted to more accurately reflect the controlled properties within the watershed. Using this parcel file, the parcels were intersected with the subbasin boundary. Subareas were also designated as “D” for areas without parcel data, which included roadway right-of-way. The D area was facto
	 
	For calculating runoff within SWMM, four key parameters were calculated: the area, the width (a parameter that affects the peak runoff rate and the shape of the runoff hydrograph), the slope, and the percent impervious of the ground surface. The subbasin width represents the average width of overland flow in a subbasin. The width was calculated by dividing the subbasin area by the overland flow. The overland flow was determined by taking the flow distance and dividing it by the difference between the most h
	 
	• Roads (paved and non-paved) 
	• Roads (paved and non-paved) 
	• Roads (paved and non-paved) 

	• Parking (paved and non-paved) 
	• Parking (paved and non-paved) 

	• Sidewalks 
	• Sidewalks 

	• Buildings (commercial, residential, industrial) 
	• Buildings (commercial, residential, industrial) 


	 
	 
	With the exception of the parcels identified as underutilized or vacant, the future impervious surface layer remained relatively unchanged from the existing land use area. For the impervi- ous areas on the underutilized and vacant parcels, the existing percent imperviousness land use was replaced by a percent impervious surface for either the planned land use or the zoning land use, whichever land use represented the greatest potential impervious area. 
	Artifact
	The pervious area, PERVA, was calculated by subtracting the total impervious area from the total area of each subbasin. The remainder of each subbasin was the pervious area, PERVA. The NDCIA and the directly connected impervious, DCIA, were calculated as described below. The directly connected impervious surface is defined as the impervious surface that directly drains to the storm drain system. An example of the DCIA surface would be a roadway that drains to an inlet that is part of the storm drain system.
	Artifact
	 
	The infiltration parameters were determined and used by SWMM to calculate the amount of infiltration during a storm event using the Horton infiltration method. The primary source of data used for the infiltration parameters was the National Resource Conservation Service (NRCS) State Soils Geographic (STATSGO) database and mapping. The Fairfax County GIS soils database and mapping had incomplete coverage for the watershed. Where the county soils data and the NRCS STATSGO data overlapped, the county data repl
	 
	The soils information was used to determine three infiltration parameters for the Horton method, the max infiltration rate (WLMAX), the minimum infiltration rate (WLMIN), and the decay coefficient for infiltration capacity (DECAY). The parameters WLMAX and WLMIN were interpolated using the weighted HSG for each subbasin. No interpolation was needed to calculate the DECAY parameter, since it was consistent for each HSG. The weighted WLMAX and WLMIN were then adjusted within ArcGIS, to account for the impervi
	 
	Another parameter that was calculated for the hydrologic model was the overland flow rough- ness coefficient. The overland flow roughness coefficient is used in the runoff calculations for SWMM-RUNOFF and is different for impervious and pervious surfaces. The pervious surface was calculated based on land cover for the overland flow roughness coefficients. For pre- developed conditions, the pervious overland flow roughness coefficient was set to 0.35 for all subbasins, which corresponded to the land use “Ope
	 
	The final parameter to be calculated for the hydrologic model was the depression storage. The depression storage, which is water that is stored in depressions on the land surface and becomes neither runoff nor infiltration, was established as 0.10 inches for impervious surfaces and 0.20 inches pervious surfaces. The percentage of impervious area with zero depression 
	storage was set to 25%, which simulates immediate runoff. 
	 
	Water Quality Model Development 
	 
	The water quality pollutants modeled for future and existing conditions included the following: 
	 
	• Biochemical Oxygen Demand (BOD) 
	• Biochemical Oxygen Demand (BOD) 
	• Biochemical Oxygen Demand (BOD) 

	• Chemical Oxygen Demand (COD) 
	• Chemical Oxygen Demand (COD) 

	• Total Suspended Solids (TSS) 
	• Total Suspended Solids (TSS) 

	• Total Dissolved Solids (TDS) 
	• Total Dissolved Solids (TDS) 

	• Dissolved Phosphorus (DP) 
	• Dissolved Phosphorus (DP) 

	• Total Phosphorus (TP) 
	• Total Phosphorus (TP) 

	• Total Nitrogen (TN) 
	• Total Nitrogen (TN) 

	• Total Kjeldahl Nitrogen (TKN) 
	• Total Kjeldahl Nitrogen (TKN) 


	Four parameters were used in SWMM to simulate the buildup and wash-off of the pollutants from the land surface. Two parameters were used to predict the buildup of pollutants and two to predict wash-off from the land surface. The parameter values were provided by the county in the document titled Development of SWMM Water Quality Model Inputs for Fairfax County, Virginia, March 2004. 
	 
	The two parameters used to represent pollutant build up on the land surface include: 
	 
	• QFACT(1), which represents the maximum pollutant accumulation on the land was obtained from the Draft Study Memorandum Fairfax County SWMM Land Use Pollutant Loading Parameterization and compiled and interpolated from event mean concentration values from an EPA report titled Considerations in the Design of Treatment Best Management Practices (BMPs) to Improve Water Quality. 
	• QFACT(1), which represents the maximum pollutant accumulation on the land was obtained from the Draft Study Memorandum Fairfax County SWMM Land Use Pollutant Loading Parameterization and compiled and interpolated from event mean concentration values from an EPA report titled Considerations in the Design of Treatment Best Management Practices (BMPs) to Improve Water Quality. 
	• QFACT(1), which represents the maximum pollutant accumulation on the land was obtained from the Draft Study Memorandum Fairfax County SWMM Land Use Pollutant Loading Parameterization and compiled and interpolated from event mean concentration values from an EPA report titled Considerations in the Design of Treatment Best Management Practices (BMPs) to Improve Water Quality. 

	• QFACT(2), which is an exponential factor that determines the accumulation rate and how quickly the surface pollutant mass recovers after a storm has washed pollutants off the land surface. QFACT(2) was set to a value of 0.1/year. 
	• QFACT(2), which is an exponential factor that determines the accumulation rate and how quickly the surface pollutant mass recovers after a storm has washed pollutants off the land surface. QFACT(2) was set to a value of 0.1/year. 


	The washoff parameters for the wet weather events for the water quality module of RUNOFF were RCOEF and WASHPO. The following describes the parameters: 
	 
	• RCOEF, a washoff coefficient, was set to a standard 4.6 inches-1. 
	• RCOEF, a washoff coefficient, was set to a standard 4.6 inches-1. 
	• RCOEF, a washoff coefficient, was set to a standard 4.6 inches-1. 

	• WASHPO, an exponential rate factor that is applied to the calculated surface runoff rate, was set to a recommended value of 1.0 inches. 
	• WASHPO, an exponential rate factor that is applied to the calculated surface runoff rate, was set to a recommended value of 1.0 inches. 


	Each subarea was divided into the following land use groups in order to assign water quality parameters within SWMM: 
	 
	• Residential 
	• Residential 
	• Residential 

	• Commercial 
	• Commercial 

	• Industrial 
	• Industrial 

	• Open space 
	• Open space 


	 
	 
	Two land use maps GIS layers developed for the current land use and the planned land use conditions. When estimating the existing and future landuse area for each subarea, the area within the watershed that was not included in the parcel mapping was apportioned to the parcel land use based on percentage of the overall subarea. The area not within the parcels predominantly included roadway right-of-way. The water quality parameter values for the 
	Artifact
	four residential land uses (estate, low density, medium density, and high density residential) were weighted to calculate one value for residential land use and the water quality parameter values for the two commercial land uses (low and high intensity commercial) were weighted to calculate one value for commercial land use. 
	Artifact
	 
	As discussed previously, in the hydrologic model development portion of this documentation, the subbasins were divided into three subareas based on whether a stormwater management facility controlled runoff and/or water quality on parcels. For the parcels controlled by a stormwater detention basin, an allowable discharge versus storage rating curve was created. Points on the rating curve were developed for the 2-year, 10-year, and 100-year storm events. The peak discharge from the detention basin was set to
	 
	 
	Hydraulic Model Development 
	 
	The hydraulic model, HEC-RAS, was used to simulate the stream flow in the tributaries to Little Hunting Creek. The hydraulic model was specifically established to evaluate the following: 
	 
	• Flood water overtopping at road crossings 
	• Flood water overtopping at road crossings 
	• Flood water overtopping at road crossings 
	• Flood water overtopping at road crossings 

	• Drainage structure flooding 
	• Drainage structure flooding 

	• Extent of predicted flooding 
	• Extent of predicted flooding 

	• Erosive velocities for selected design storms 
	• Erosive velocities for selected design storms 

	• Benefits of LID and regional and onsite detention on the hydraulic conditions of the streams 
	• Benefits of LID and regional and onsite detention on the hydraulic conditions of the streams 

	• Optimal location of the peak shaving facilities 
	• Optimal location of the peak shaving facilities 



	 
	 
	Three stream networks were modeled. These networks were the Paul Spring and North Branch streams, North Little Hunting Creek, and South Little Hunting Creek. Information that was gathered to develop the hydraulic model included the stream network, which was ob- tained from the county hydrography GIS dataset, cross section data points, which were developed from the county digital elevation data, and storm hydrographs, which were ob- tained from the hydrologic model. 
	 
	A major part of the hydraulic model development was determining the location and number of cross sections. The cross sections for the model were located between 200 and 1,000 feet apart with a typical distance of 300 feet. However, multiple intermediate cross sections were interpolated, at 50-foot intervals, along the Paul Spring Branch and North Branch network. This step was necessary because of the abrupt variations in channel geometry that caused model instability. The characteristics of each cross secti
	 
	Once the stream segments and cross sections were defined in the hydraulic model, the roadway crossing data was entered. Crossing information was collected in the field by survey crews and included the number and configuration of the stream culverts, details and configu- 
	ration for bridges, roadway information, and culvert data such as diameter, material, and length. Ten crossings were modeled in the three stream systems. Six were on the North Branch and Paul Spring Branch system, three were on the North Little Hunting Creek system, and one was on the South Branch of Little Hunting Creek. The survey crossing data was compared to the county TIN data and the survey data was adjusted to match the elevations in the TIN. 
	 
	The model was run for the 2-, 10-, and 100-year storm events. The results of the existing, future, and future proposed conditions were compared in order to determine the effect of the proposed alternatives on the stream stage and velocity. 
	 
	 
	Model Flow Verification 
	 
	Once the initial hydrologic and hydraulic models were completed, the model output was compared to the water surface elevations and the depth of flow needed to overtop Paul Spring Road for known storm events. This information was used because no stream gauge data was available for Little Hunting Creek or its tributaries. 
	 
	Residents noted that Paul Spring Road is frequently overtopped by flooding events. One resident provided specific dates for the storms that he had witnessed overtop the roadway: May 18 and July 15 of 2000 and June 12, June 14, and November 19 of 2003.  On June 14, before the storm occurred in the afternoon, a photo was taken of the upstream end of the set of culverts showing debris that had lodged at the entrance due to previous storms. Though a storm occurred on June 14, there was no recorded rainfall for 
	 
	The flow hydrographs from subbasins LH-PS-0007, LH-PS-0006, and LH-PS-0005 in the SWMM model were entered into HEC-RAS for the storm event occurring June 12 through June 13.  The peak flow for the June 12 storm for the initial parameter selection at Paul Spring Road was 68 cfs. The peak flow required to overtop the culverts at the roadway, if unob- structed, was 215 cfs, 3.5 times higher than the initial parameter selection, which corre- sponded to an approximate water surface elevation of 82.5 feet. 
	 
	From a photo showing debris in front of the culvert and from residents’ accounts that the culverts frequently become obstructed, it was determined that for the June 12 storm event that partially blocked culverts should be simulated. With the initial flow hydrographs, the HEC- RAS model was executed with one culvert blocked to a height of 3.95 feet at the upstream end of the culvert, the approximate height of debris that appeared in the June 14 photo- graph.  Although the photograph does not visually show th
	 
	Adjustments were made to the stormwater management controls for an upstream subarea. A review of the stormwater management subareas upstream of the Paul Spring Road culverts revealed that LH-PS-0007A, an area that was developed between 1972 and 1994, contained a land area 50.31 acres and a directly connected impervious surface area of 72 percent. The majority of this area is part of the Beacon Mall development, located on Richmond Highway across from Beacon Hill Road. Though the development date that was pr
	Artifact
	control was identified in the field for this parcel. Though underground detention may exist, it is suspected that if stormwater controls exist, they are either not functioning correctly or are inadequate for the size of the development and the high percentage of directly connected impervious surface area. The stormwater outfall drainage area that includes the Beacon Mall development is a double 60 inches x 60 inches box culvert. The SWMM model was adjusted to simulate uncontrolled flow from this parcel. The
	Artifact
	 
	The directly connected impervious area was increased by 5 percent for all subareas in water- shed to further increase the amount of runoff. A change was also made to the width param- eter within the SWMM Runoff module by increasing it by 1.5 percent for all the subareas in the watershed. The maximum infiltration rate was adjusted by reducing WLMAX by 0.5 for all maximum infiltration values and by increasing the decay factor for the infiltration rate from an initial value for all subbasins of 0.0009 to 0.002
	 
	Next, the model was run for a continuous simulation prior to the wet period. The dates were from June 1 to June 14. The infiltration regeneration coefficient, REGEN, was set to 0.01. Under these conditions, the model showed overtopping, but it was not stable going through the transition from culvert flow to culvert plus weir flow over the roadway. With the SWMM modeling parameters set within the range that was reasonable, the depth of debris in the second barrel of the culvert was set to 1.0 feet of debris.
	 
	Proposed Alternatives 
	 
	Woolpert developed alternative strategies to mitigate existing and potential stormwater related problems and to meet the goals and objectives for the watershed, which were developed by the Little Hunting Creek Steering Committee as part of the public involvement process. The alternative strategies were modeled within SWMM and HEC-RAS and the impacts were as- sessed. 
	 
	 
	Specific areas were identified for implementation of the recommended structural strategies and are displayed on Map 4.1. The structural practices that were modeled included the following: 
	 
	• Retrofit of existing BMPs 
	• Retrofit of existing BMPs 
	• Retrofit of existing BMPs 
	• Retrofit of existing BMPs 

	• Construction of new BMPs 
	• Construction of new BMPs 

	• Low-impact development (LID) zones for new and retrofit sites 
	• Low-impact development (LID) zones for new and retrofit sites 

	• Wetlands 
	• Wetlands 

	• Flow reduction in anticipation of Route 1 commercial corridor redevelopment 
	• Flow reduction in anticipation of Route 1 commercial corridor redevelopment 

	• Flow reduction for the Richmond Highway roadway widening project 
	• Flow reduction for the Richmond Highway roadway widening project 



	 
	 
	Three methods were used to model the practices listed above: the BMP modeling method, the 
	LID modeling method, and the reduction in the percent flow method. Both new BMPs and retrofit BMPs were modeled using the BMP modeling method, which simulated the 1-year extended detention basin. For areas not already controlled for water quality, a percent pollutant removal efficiency was added to the BMP for water quality enhancements provided by the BMP. For the retrofit BMPs, the percent pollutant removal efficiency was based on the percentage of BMP coverage area. 
	 
	The rain gardens, rain barrels, porous pavement, green roofs, and wetlands were modeled as LID facilities. Just as runoff from an area served by a biofiltration facility (rain garden) drains to a depression where it infiltrates into the ground, the hydrologic model directs flow to a node that is 100% pervious and infiltrates flow up to a maximum volume. After the maximum amount of infiltration is exceeded, the rainfall becomes runoff and flows to the storm drain system. The amount of flow needed to exceed t
	 
	For the Route 1 planned commercial redevelopment area and for the anticipated Route 1 roadway widening project, a percent reduction in peak flow was calculated for the 10-year storm event. This was done by iteratively adjusting the percent impervious surface by the percent needed to reduce the percentage of flow. The percent reduction in flow for the Route 1 project was 5% and the percent reduction in flow for the commercial corridor was 10%. 
	 
	After revising the model parameters in SWMM for the proposed BMPs, new hydrographs were created and the stream networks were modeled in HEC-RAS using the new hydrographs to evaluate changes in water surface elevation, floodplain limits and in-stream velocities. 
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