
 

 

 

Reston Site Redevelopment Project 
 
 

A Technical Report submitted to the Department of Civil Engineering 
 
 

Presented to the Faculty of the School of Engineering and Applied Science 
University of Virginia • Charlottesville, Virginia 

 
 

In Partial Fulfillment of the Requirements for the Degree 
Bachelor of Science, School of Engineering 

 
 
 
 
 
 
 

Lindsey Maxwell 
Spring 2020 

 
 
 

Technical Project Team Members 
Aleyna Bedir 
Indigo Breza 

Hannah Herrmann 
Peyton Rice 

 
 
 

On my honor as a University Student, I have neither given nor received unauthorized aid on this 
assignment as defined by the Honor Guidelines for Thesis-Related Assignments 

 
 
 

Brian Smith, Department of Engineering Systems and Environment 



 

Table of Contents 
 

Technical Design Report 
I. Proposal and Development Plan 1 

         ​Site Development Considerations 1 
         ​Development Plan 3 

II. LEED Proposal and Scorecard 5 
         ​Residential Buildings (and associated garage and retail space) 6 
         ​Office Buildings (and associated garage and retail space) 9 

III. Site Design Proposal 12 
         ​Design Layout Overview 12 
         ​Grading Plan 16 
         ​Utility Plan 17 

IV. Building Architectural Proposal 18 
V. Stormwater Design Proposal 21 

VI. Development Cost Proposal 22 
VII. Development and Construction Schedule 23 

         ​Construction Phasing Plan 23 
         ​Construction Schedule 25 
 

Design Overview Questions 
I. Problem Formulation  ​26 

II. Design Complexity  ​27 
III. Factors Consideration 2​9 

 
Resources 3​2 
 
Appendices  

A. Construction Schedule 
B. Residential Above-Grade Construction Cost Estimate 
C. Residential Construction Budget Summary 
D. Residential Pro Forma 
E. Commercial Above-Grade Construction Cost Estimate 
F. Commercial Construction Budget Summary 
G. Commercial Pro Forma 
H. VRRM and Energy Balance Spreadsheets 
I. Buildings Area Study 

  



1 

Technical Design Report 

I. Proposal and Development Plan 
 
Site Development Considerations 

The objective we set out to accomplish in this project was to transform an 
underdeveloped parcel of land in Reston, VA into a welcoming, dense community development 
with a mix of residential and commercial uses that maximized the potential of the site and drew 
on today’s trends for sustainable design. Our development plan and proposed site layout were 
heavily influenced by the impending opening of the Reston Town Center Metro Station on the 
Silver Line. Since the site is adjacent to this future metro stop, we wanted to take full advantage 
of the demand that this will create on our site for residential and office spaces with its close 
access to the metro. Assuming that future market conditions will increase demand for spaces to 
live and work so close to a major public transportation system, we decided to max out the 
available floor area ratio (FAR) of 4.0 to give the owners the maximum amount of rentable 
space, enabling them to bring in as much revenue as possible.  

This decision to achieve the highest possible FAR was also a factor in our decision to 
demolish the existing buildings on the site. When the site was originally developed, the 
allowable FAR was only 0.75, so these buildings with only 6 to 10 stories were not designed to 
handle the capacity of high-density development with an FAR of over 4.0. We had also 
established early on that below-grade parking garages would almost certainly be necessary to 
accommodate a development of this size. The existing buildings without below-grade parking 
would significantly impede the effort to provide a transit oriented development with out of the 
way parking and a quality pedestrian experience.  

Although we had to consider the higher costs associated with demolishing and building 
from the ground up, we also had to consider that even if we chose to keep the buildings, there 
would still be significant costs required to renovate them. Based off numbers given to us by 
consultants and renovation research, the cost to keep and renovate the two office buildings would 
be from $17,437,446 to $25,932,612 with the drawbacks being a significantly lower FAR and 
challenges finding room for the required residential portion of the mixed use zone as well as 
parking for that zone (“Commercial Renovation Estimates,” n.d.). There would also be decreased 
economic opportunities with only 424,758.3 square feet of rentable space while the new design 
would have 1,891,575 square feet of rentable space, which is more than four times the original 
rentable space.  

Another advantage of all new construction is that there is more demand for new buildings 
than older renovated buildings, thus it would be easier to lease out the space. One disadvantage 
of new construction is the cost because we estimated the demolition and new construction to be 
$403,521,012 to $436,843,140. When taking this number in, it’s important to remember the 
surrounding area: Reston Town Center and several new high rise buildings. If we had proposed 
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the low FAR and low cost option, then we wouldn’t be planning for the future growth of the area 
or the possible changes as the metro system expands. Another factor in our decision to demolish 
the existing buildings was our desire to create a large open space in the center of the site to serve 
as a central hub in the community. Keeping one or both of these buildings would have 
fragmented this central open space or perhaps disrupted the view of the space from the nearby 
metro stop.  

In addition to replacing the existing buildings, we decided to demolish the existing 
parking garage and surface lots. Essentially the only features that remain the same in our 
proposed design are the locations of the two entrances. We needed to demolish the existing 
parking areas in order to maximize the FAR with the given height restrictions and parking 
requirements. We also wanted to have the opportunity to make the area a certified transit 
oriented development, which requires hidden or lessened parking. In order to maximize the 
parking capacity and open green space, we proposed constructing two large garage facilities - 
one underneath the three residential towers and one underneath the two office towers. These 
garages, termed the North Garage and South Garage, respectively, will both have 3 below-grade 
levels, and the first above-grade floor will be dedicated to retail space and vehicle entry/exit 
points. The North Garage will have 3 levels of above-grade garage on top of this retail level, and 
the South Garage will require 6 above-grade levels. In addition, several surface parallel parking 
spots will be provided along the roadway through the site. The total area and quantity of parking 
spaces provided in our proposed design will be detailed further below. It is also important to note 
that the area of these parking structures does not count towards the allowable FAR.  

The buildings are located on the edges of the site that back up to Reston Parkway and the 
Dulles Access Toll Road. This way, the proposed roadway through the site, which is similar in 
alignment to the existing, will be able to service both garages and will section off a large area of 
open space in the center of the site and adjacent to Sunset Hills Road. This open space will 
feature about 2700 square feet of pop-up retail shops, an amphitheater space, and a water feature 
that will be adjacent to Sunset Hills Road and surrounded by the retail shops within the two main 
buildings. The first floor retail shops are located strategically so as to provide a central hub for 
the community of people living and working on the site, and it can be easily seen from both 
Sunset Hills Rd, where the two site entrances are located, and the new Reston Town Center 
Metro Station. Another one of the motivations for first floor retail and the outdoor retail shops is 
that it is one of the elements required for a Transit-Oriented Development (TOD) certification. 
Our site is ideally situated for this certification given the distance from the new metro stop and 
the bicycle friendliness of Reston in general. Reston, especially Reston Town Center, is a fairly 
walkable area. This certification would also not be new ground for Fairfax County as they have 
already started lowering parking requirements for areas near public transportation, and 9 years 
ago they not only lowered the parking requirements for the Tysons Corner development, but they 
also put limits on the maximum parking allowed. (“Fairfax County Lowers Parking 
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Requirements for Offices, Condos, Apartments and Retail Near Metro Stations | Land 
Development Services,” n.d.) 

 Overall, there is 174,250 square feet of open space provided on the site, which amounts 
to 32% of the total site area, far exceeding the required 20%. This makes our site more 
pedestrian friendly, which is another element of a TOD. As the accessibility to public 
transportation increases, it is also likely that the desire for pedestrian friendly communities will 
become more popular and the need for cars and thus a lot of parking will diminish. In response to 
this trend, we have also increased the floor to ceiling heights in the top two floors of 
above-ground parking in the South Garage and all three floors of above-ground parking in the 
North Garage such that those floors could be renovated into more office space or gallery spaces 
in the future. This gives the owners flexibility in the future uses and expandability of the space, 
another trait of a TOD. Having expandability options and flexibility in a growing area allows for 
increased density and more opportunities to rent space in the future if those garage levels become 
unnecessary and are remodeled into office floors.  

 
Development Plan 

In order to create a successful development plan, we needed to not only create an optimal 
community layout for workers and residents to enjoy, but we also needed to maximize our 
potential revenue and return on investment. Accomplishing this involved maximizing the total 
rentable area in all of our buildings, including adequate parking, assigning appropriate lease and 
rental rates, and maximizing the desirability of our site.  

The allowable ordinance for the entire site was 4.0 according to the Fairfax County 
Zoning Ordinance, however there were adjustments for each phase of the site. Phase 2 of the 
project, which encompassed three residential buildings with retail and a partially underground 
garage beneath it, was designed for LEED silver and thus had a total allowable FAR of 4.06. 
Phase 3 of the redevelopment included 2 office buildings with retail and a partially underground 
garage underneath them, and was designed for LEED gold, which increases the allowable FAR 
to 4.09 for 50% of the site, considering that about 50% of our FAR was commercial and 50% 
was residential. Provided and allowed gross square footage were allocated by type, in this case 
commercial or residential.The price increases due to LEED upgrades were calculated by phase 
and paid for individually. LEED is designated to buildings, thus while retail is included in both 
buildings they would only retain the LEED certification of the building they are included in. For 
example, there could not be LEED gold retail in a LEED silver building ​.  

Starting with Phase 2 and the northernmost building, Residential Tower 1 has a GSF of 
384,750 sf and total rentable square footage (RSF) equal to 307,800 sf. To the south of that, 
Residential Tower 2 has a GSF of 360,335 sf and an RSF of 288,268 sf. Adjacent to the office 
buildings, Residential Tower 3 has a GSF of 342,605 sf and an RSF of 274,08 sf. There is retail 
on the first floor with GSF equal to 21,912 sf and RSF equal to 20,816 sf. The North Parking 
Garage has a GSF of 543,274 sf and 1,212 parking spaces.  After looking at the prices of other 



4 

apartment buildings around Reston with similar amenities and the prices of apartment buildings 
near metro stations and town centers in Fairfax, such as Tysons Corner, we determined the 
average rental rates for prospective tenants would be about $3500 per unit. ​(​Apartments.com: 
Apartments and Homes for Rent​, n.d.)  

Next, the office building adjacent to the residential buildings, Office Tower 1, has a GSF 
of 495,933 sf and an RSF of 471,136 sf. Office Tower 2 has a GSF of 514,800 sf and an RSF of 
489,060 sf. The South Parking Garage has a GSF of 826,546 sf and 2,154 parking spaces. The 
prospective office tenants could expect lease rates $45/RSF the first year with an increase to 
$50/RSF later on based on data from 2019 about office rentals near metro stations. ​(Alexander 
Paul, CRE, LAI et al., 2019) 

In addition to the parking structure under the towers, there are also 18 street parking spots 
available for retail. After looking at parking rates and policies nearby, it seemed prudent to 
charge for all parking especially considering that if parking was free, the site would likely 
experience some parking load from the neighboring metro station in addition to the parking load 
of the site. The offices will have reserved spots for employees and there will likely be a parking 
pass system in place for the apartment buildings. The expected return on investment is 6.08% for 
the commercial development and 7.13% for the residential development. The total cost will be 
$794,610,493 and the total cost per square foot will be $427.52/sf.  
 
 
  

https://www.zotero.org/google-docs/?VI7izG
https://www.zotero.org/google-docs/?VI7izG
https://www.zotero.org/google-docs/?VI7izG
https://www.zotero.org/google-docs/?VI7izG
https://www.zotero.org/google-docs/?mnXq0M
https://www.zotero.org/google-docs/?mnXq0M
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II. LEED Proposal and Scorecard 
 

Sustainable development is a major focus, not only in Fairfax County, but nationwide, 
and our redevelopment proposal includes several elements of sustainable design, guided by the 
specifications set forth by LEED. Using the LEED guidelines for building design and 
construction for new construction projects, we have outlined our plans to achieve sustainable 
design in all of our buildings. We will strive for a LEED silver certification on all of the 
residential buildings and the associated parking and retail in the North garage, and we will strive 
for a LEED gold certification on all of the office buildings and related retail and parking in the 
South garage. This will be within the guidelines set by Reston Realtors to strive for at least 
LEED certification. Because the parcel is in Fairfax County, achieving LEED certifications 
increases the maximum allowable FAR of the development. Achieving LEED Silver adds 0.06 to 
the allowable FAR, and LEED Gold adds 0.09 to the allowable FAR. Thus, with our proposed 
certification levels, we will be able to add 0.075 to the original maximum allowable FAR of 4.0 
to get a final allowable FAR of 4.075.  

According to the plan detailed below, we will achieve LEED Silver in the residential 
buildings and associated garage with a total of 51 points and LEED Gold in the office buildings 
and associated garage with a total of 61 points. The LEED scorecard for each complex 
(residential and office) is shown below, along with a more detailed explanation of how we will 
achieve the claimed credits in each major category.  

 
  



6 

Residential Buildings ​ (and associated garage and retail space) 
LEED Silver ​- 51 points 
 

 
Figure 1: LEED Scorecard - Residential Buildings 

 
Location and Transportation: 
This project will capitalize on its unique location, which offers nearby transit and community 
centers. The development will receive credit for being located on land that has been previously 
developed. It is also within ¼ mile of very dense residential and commercial developments, such 
as the Reston Town Center and the new Fannie Mae development, and it is within ½ mile 
walking distance to at least 8 diverse uses according to LEED code. The site also meets the 
criteria for having access to quality transit, since it is located within ¼ mile walking distance of a 
Metro stop on the Washington Metropolitan Area Transit Authority (WMATA) Silver Line. In 
addition, the development will include outdoor bicycle racks as well as garage bike storage 
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facilities, and it will provide bike lanes traversing through the site. The development will also 
reduce its parking footprint by locating parking in garage facilities under the buildings and 
providing only the minimum parking requirements. Efforts will also be made to accommodate 
green vehicles on the site by designating 5% of parking spaces as preferred parking for green 
vehicles.  
Sustainable Sites: 
In the sustainable sites category, this project will receive credit for performing a site assessment 
with the intent to use the information about the site characteristics to maximize sustainability. 
Since the site is being redeveloped, much of this information is already known. In addition, open 
space that encourages recreation and social and environmental interaction will take up over 30% 
of the total site area with 25% of that space vegetated. Heat island reduction will also be 
achieved with roof and non-roof measures, including providing shade over pavement, having 
parking under cover, and installing green roofs.  
Water Efficiency: 
The residential buildings will adopt several efficient water use measures to conserve water and 
earn credits in this category. The need for outdoor water use will be reduced by reducing the 
need for irrigation by 50% from the baseline. This will be accomplished by using alternative 
water supply sources and selecting less water-dependent plant species. The amount of indoor 
water use will be reduced by 25% by installing efficient equipment and appliances. Finally, 
water meters will be installed on the irrigation subsystem and indoor plumbing fixtures to track 
water consumption in order to identify additional water savings opportunities 
Energy and Atmosphere: 
In order to conserve and energy and reduce impacts on the atmosphere, these buildings will 
implement enhanced envelope commissioning to monitor the building’s thermal envelope. The 
energy performance in the buildings will also be optimized, achieving a 20% improvement in 
energy performance above the prerequisite energy savings requirement by optimizing systems 
such as the HVAC system. Additionally, advanced energy meters will be installed to track 
building-level energy demands. Finally, we will attempt to eliminate the use of refrigerants 
completely due to their negative impacts on the environment. Any refrigerants required will be 
certified low-impact refrigerants.  
Materials and Resources:  
Throughout the pre-construction and construction phases, a heavy focus will be placed on the 
choice of materials and resources used for the buildings. This will require good relations with 
suppliers and thorough documentation of specific products. A whole-building life cycle 
assessment will be conducted so that the development reduces greenhouse gases, ozone 
depletion, and eutrophication in the environment. These buildings will also receive LEED credit 
for optimizing and wholly disclosing building materials and products. The project will ​use at 
least 20 different products that have been analyzed for their life-cycle impacts, at least 20 
products from suppliers that declare their raw material sourcing strategies and are perceived to be 
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socially responsible, and at least 20 different products whose chemical ingredients have been 
inventoried by the manufacturers. During the construction and demolition processes, ​50% of 
total debris will be diverted by recovering, reusing, and recycling materials.  
Indoor Environmental Quality: 
A number of efforts will be taken to improve the indoor environmental quality. First, the project 
will take advantage of enhanced indoor air quality strategies by providing a mixture of naturally 
and mechanically ventilated spaces. It will also make use of low-emitting materials, namely 
flooring and interior paints/wall coverings that do not emit VOCs or harmful chemical 
compounds into the air. A construction indoor air quality management plan that outlines how 
indoor air quality will be managed during construction and after the building is first occupied 
will also be created. Thermal comfort for the buildings’ residents will also be emphasized, as the 
HVAC and building envelope design will comply with standards for thermal comfort during 
occupancy. Occupants will also have control over interior lighting with the choice between at 
least three lighting levels. The lighting that is provided will be of high quality, complying with 
certain standards, such as luminance and reflectance. Furthermore, daylight will be an available 
source of light in as much of the buildings as possible. Credit will be obtained for this criteria by 
performing a simulation to show that daylight will adequately light at least 55% of the regularly 
occupied floor area. Quality views will also be available for most residents, as the project will 
achieve a direct line of sight to the outdoors in at least 75% of regularly occupied areas.  
Innovation: 
This project will propose to earn a credit for innovation by installing green roofs or permeable 
surfaces on over 90% of the rooftops to reduce impact on stormwater systems and to enhance 
views. In addition, at least one member of the project team will be a LEED Accredited 
Professional in order to streamline the application and certification process.  
Regional Priority:  
This project will not strive for regional priority credits.  
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Office Buildings ​ ​(and associated garage and retail space) 
LEED Gold ​- 61 points 
 

 
Figure 2: LEED Scorecard - Office Buildings 

 
Location and Transportation: 
This project will capitalize on its unique location, which offers nearby transit and community 
centers. The development will receive credit for being located on land that has been previously 
developed. It is also within ¼ mile of very dense residential and commercial developments, such 
as the Reston Town Center and the new Fannie Mae development, and it is within ½ mile 
walking distance to at least 8 diverse uses according to LEED code. The site also meets the 
criteria for having access to quality transit, since it is located within ¼ mile walking distance of a 
Metro stop on the WMATA Silver Line. In addition, the development will include outdoor 
bicycle racks as well as garage bike storage facilities, and it will provide bike lanes traversing 
through the site. The development will also reduce its parking footprint by locating parking in 
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garage facilities under the buildings and providing only the minimum parking requirements. 
Efforts will also be made to accommodate green vehicles on the site by designating 5% of 
parking spaces as preferred parking for green vehicles.  
Sustainable Sites: 
In the sustainable sites category, this project will receive credit for performing a site assessment 
with the intent to use the information about the site characteristics to maximize sustainability. 
Since the site is being redeveloped, much of this information is already known. In addition, open 
space that encourages recreation and social and environmental interaction will take up over 30% 
of the total site area with 25% of that space vegetated. Heat island reduction will also be 
achieved with roof and non-roof measures, including providing shade over pavement, having 
parking under cover, and installing green roofs.  
Water Efficiency: 
The residential buildings will adopt several efficient water use measures to conserve water and 
earn credits in this category. The need for outdoor water use will be reduced by reducing the 
need for irrigation by 50% from the baseline. This will be accomplished by using alternative 
water supply sources and selecting less water-dependent plant species. The amount of indoor 
water use will be reduced by 35% by installing efficient equipment and appliances. Additionally, 
water used for the cooling tower systems will be conserved and buildup of harmful substances in 
the system will be prevented. Finally, water meters will be installed on the irrigation subsystem 
and indoor plumbing fixtures to track water consumption in order to identify additional water 
savings opportunities 
Energy and Atmosphere: 
In order to conserve and energy and reduce impacts on the atmosphere, these buildings will 
implement enhanced envelope commissioning to monitor the building’s thermal envelope. The 
energy performance in the buildings will also be optimized, achieving a 26% improvement in 
energy performance above the prerequisite energy savings requirement by optimizing systems 
such as the HVAC system. Additionally, advanced energy meters will be installed to track 
building-level energy demands. A fully-automated demand response program will be 
implemented to distribute energy more efficiently. Finally, we will attempt to eliminate the use 
of refrigerants completely due to their negative impacts on the environment. Any refrigerants 
required will be certified low-impact refrigerants.  
Materials and Resources: 
Throughout the pre-construction and construction phases, a heavy focus will be placed on the 
choice of materials and resources used for the buildings. This will require good relations with 
suppliers and thorough documentation of specific products. A whole-building life cycle 
assessment will be conducted so that the development reduces greenhouse gases, ozone 
depletion, and eutrophication in the environment. These buildings will also receive LEED credit 
for optimizing and wholly disclosing building materials and products. The project will ​use at 
least 20 different products that have been analyzed for their life-cycle impacts, at least 20 
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products from suppliers that declare their raw material sourcing strategies and are perceived to be 
socially responsible, and at least 20 different products whose chemical ingredients have been 
inventoried by the manufacturers. During the construction and demolition processes, ​50% of 
total debris will be diverted by recovering, reusing, and recycling materials.  
Indoor Environmental Quality: 
A number of efforts will be taken to improve the indoor environmental quality. First, the project 
will take advantage of enhanced indoor air quality strategies by providing a mixture of naturally 
and mechanically ventilated spaces. It will also make use of low-emitting materials, namely 
flooring and interior paints/wall coverings that do not emit VOCs or harmful chemical 
compounds into the air. A construction indoor air quality management plan that outlines how 
indoor air quality will be managed during construction and after the building is first occupied 
will also be created. After construction is complete, a flush-out of the indoor air will be 
conducted before occupancy to establish better quality indoor air for the tenants. Air testing will 
then be conducted to ensure compliance with standards. Thermal comfort for the buildings’ 
residents will also be emphasized, as the HVAC and building envelope design will comply with 
standards for thermal comfort during occupancy. Occupants will also have control over interior 
lighting with the choice between at least three lighting levels. The lighting that is provided will 
be of high quality, complying with certain standards, such as luminance and reflectance. 
Furthermore, daylight will be an available source of light in as much of the buildings as possible. 
Credit will be obtained for this criteria by performing a simulation to show that daylight will 
adequately light at least 55% of the regularly occupied floor area. Quality views will also be 
available for most residents, as the project will achieve a direct line of sight to the outdoors in at 
least 75% of regularly occupied areas. Finally, the project will comply with acoustic 
requirements for HVAC background noise, sound transmission, and sound reinforcement in all 
interior spaces.  
Innovation: 
This project will propose to earn a credit for innovation by installing green roofs or permeable 
surfaces on over 90% of the rooftops to reduce impact on stormwater systems and to enhance 
views. In addition, at least one member of the project team will be a LEED Accredited 
Professional in order to streamline the application and certification process.  
Regional Priority:  
This project will not strive for regional priority credits.  
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III. Site Design Proposal 
 

Design Layout Overview 
The layout of our site was designed with the intent to enhance the commercial viability of 

the site while creating a well-connected community that residents, workers, and visitors can 
enjoy. Of central importance to our design decisions was the desire to incorporate as many 
principles of transit-oriented design as possible. Transit-oriented development is the term used to 
describe a high-density mix of commercial, residential, office, and leisure space within walking 
distance of public transport. It has become a fast growing trend that is shaping urban 
development projects across the nation as public transportation is gaining more popularity. 
Central to transit-oriented development is an increased focus on pedestrian and bike connectivity 
and a decreased focus on cars as a means of transportation. Thus, more importance is placed on 
pedestrian safety and open communal areas for people to gather in this type of development. We 
wanted to create a design that was both practical today, when cars are still assumed to be the 
preferred mode of transportation, and in the future, when we anticipate more of the occupants 
will turn to the metro as their main mode of transportation.  

Our proposed design features three residential towers, located on the North Garage, and 
two office towers, located on the South Garage. The North Garage provides the 1,212 parking 
spaces necessary for these residential spaces as well as the retail that is located on the first floor 
of the garage complex. The South Garage provides 2,154 parking spaces for the office space and 
first floor retail. We chose to place the office buildings on the part of the site that abuts the 
Dulles Access Toll Road so that it is most readily seen by the heavy traffic that uses the toll road 
so that tenants could put up their logo in places that would receive the highest overall visibility. 
The North Garage, along with its associated residential towers, is located along the side of the 
site that backs up to Reston Parkway so that it would be further away from the noise generated 
on the Dulles Toll Road but would still have high visibility to potential tenants. As stated before, 
this allowed for the creation of a large open space area in the center of the site. This open area 
will serve as a central gathering area for the occupants and visitors as they shop, dine, or explore 
the site. The pop-up retail space located in the central open space will attract interested shoppers 
to the site and provide a unique experience for the occupants of the site. In addition, the open 
space will include a pond, fountain, amphitheater space, and plenty of trees and spaces for people 
to sit and relax. The pond with a central fountain will serve two purposes: it will add to the 
aesthetics and natural beauty of the site, and it will provide adequate detention capacity for our 
stormwater management plan. 

There will also be an area of green, open space located between the western end of the 
South Garage and Sunset Hills Road. This open space will be adjacent to the future Reston Town 
Center Metro stop, so it will serve as a corridor from the metro stop into the site. A sidewalk 
located in this area will take pedestrians directly from the Metro stop onto our site. We attempted 
to make this entrance welcoming by ensuring a clear line of sight to the central open space and 
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lining the sidewalk with landscaping and an area for picnic tables and communal space. In 
addition, we hope to locate an entrance to the retail space located on the corner of the garage on 
the side of the building, so that it will be visible and accessible to pedestrians as they make their 
way onto the site. This could be a convenient location for a coffee shop, so that patrons could 
enjoy the use of the outdoor picnic area or grab a cup of coffee before heading to the Metro in 
the morning.  

In addition, the North Garage will feature terraces surrounding the footprints of the 
residential buildings in some places, but these will be for exclusive use by the residents and not 
open to the public, so they do not count as open space for the purpose of zoning requirements. 
There will also be small sections of the rooftops of each residential tower and one of the office 
towers that will be designated as rooftop terraces accessible by the occupants of the tower. These 
areas will be clearly separated from the rooftop area that is considered green roof. 

While we realized the importance of adhering to the current Fairfax County guidelines on 
the number of parking spaces required, we also recognized that with the site’s proximity to the 
metro station and our use of other transit-oriented design principles, the number of parking 
spaces that are actually needed may be much lower than expected and/or dramatically lower in 
the future. Thus, we decided to design the parking garages for future flexibility by ensuring that 
the ceiling height on the two uppermost levels of the South garage and all three above-ground 
levels on the North garage were tall enough so that these levels could be retrofitted into office, 
residential, or gallery spaces sometime in the future when the demand for parking decreases. The 
typical floor-to-floor height for our proposed garages was 10’, but these designated levels in the 
North and South garages were designed with floor-to-floor heights of 12’ and 12.5’, respectively. 
If the allowable FAR increases and the required parking decreases in the future, these levels 
could be retrofitted into rentable space to provide an increase in revenue for the owners of the 
site.  

Another element of importance to the design was the aesthetics of the buildings and 
overall site. The aesthetics and organization of the site are enhanced by the central open space 
which is overlooked by the retail space and readily visible from Sunset Hills Road, where the 
two site entrances are located. Furthermore, the visual interest of the buildings is enhanced by 
their staggered, nonuniform heights. Each residential and office building is a different height, 
and most of the buildings contain at least two tiers, such that the footprint area of the higher tiers 
are smaller than the ones below it. This adds some visual interest to the site by creating staggered 
towers.  

Local ordinances also required adequate tree cover on the site. The minimum tree 
coverage was 10% of the adjusted site area, equating to 37171 square feet. We exceeded this 
value, achieving 41650 square feet of cover. We were able to include a diverse mix of trees in 
our landscaping plan, incorporating large, medium, and small deciduous and evergreen trees. 
Some of these trees were located on the Level 2 intensive green roofs on top of the garages, but 
most were located strategically on the ground to offer both visual interest, noise and sight 
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barriers, and shade. Plenty of trees were placed in the central open space area to give people a 
natural setting to enjoy while offering shaded places to relax. Also, several trees were placed 
along the major roads bordering the site to give residents a sense of seclusion and to shield some 
of the noise. Trees also lined the main road corridor traversing through the site to contribute to 
the visual interest of the road. Unfortunately, due to the complete demolition and re-grading of 
the site, we were not able to incorporate any tree protection into the plan, but we will be able to 
plant more trees than were required, contributing to the natural beauty and sustainability of the 
site.  

The vision set forth for this parcel of land in the Fairfax County Comprehensive Plan for 
the Reston Town Center Station Transit-Oriented Development District is to create a higher 
density of development with mid- to high-rise buildings and more diverse land use. The plan 
specifically states that according to the desired mix of uses for Transit Station Mixed Use areas, 
roughly 50% of the development should be used as residential space, and the other 50% should 
be used for non-residential purposes. We have followed this specification by providing 50.40% 
residential space, 47.21% office space, and 2.39% retail space. The retail space we have 
designed will serve to enhance the vibrancy of the pedestrian environment, and it will support 
many of the retail needs of the occupants, reducing their need to travel elsewhere in 
personally-owned vehicles. Examples of possible retail occupants could include coffee shops, 
quick-service or full-service restaurants, convenience stores, pharmacies, and specialty retail 
shops.  

The Comprehensive Plan also emphasizes the importance of adding facilities that will 
make the land much more pedestrian-friendly, which we have attempted to do by including 
several crosswalks, a welcoming pedestrian trail directly from the metro stop to the site, and a 
large, open gathering space. One of the suggestions set forth by the Comprehensive Plan was to 
organize development around a large community gathering space near the transit station, which 
we have achieved through the central placement of our open space. Additionally, the plan 
encourages creative uses for the open space in new development; it suggests these open spaces 
could include urban plazas, parks, public art displays, and gathering places for festivals and 
community events. The central open space area in our proposed design is large enough to be able 
to host community events such as festivals, shows, and farmer’s markets, and it will host several 
pop-up retail shops along a community plaza for pedestrians to enjoy. Overall, our design 
captures the intent of the Comprehensive Plan for Reston Transit Areas by providing a 
pedestrian-friendly development with a high-density mix of uses so that occupants and visitors 
can live, work, and relax in a vibrant community environment.  

The proposed road design of the parcel emphasizes the circulation of multiple 
transportation modes. The ingress and egress patterns of automobile traffic consist of the site’s 
existing entrances from Sunset Hills Road and provides access to the proposed retail locations, 
building garages, and public open spaces throughout the site. An alignment of 11’ travel lanes 
stemming from the main corridor on site runs between the two garages on the southeastern part 
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of the site. These lanes feed into an intersection that allows additional access points to the North 
and South Garage as well as the loading docks located at the rear of the towers. The North 
Garage access is entirely separate from the road alignment used to get to that garage’s loading 
docks, while the South Garage access is shared by the loading alignment. Loading traffic for the 
residential towers circulates behind the North garage structure, with trucks entering the one-way 
alignment on the north side of the site and exiting at the stop-controlled intersection in between 
the two garages. The loading traffic for the office towers stems from that same intersection and 
must enter a 35’ radius turnaround to return to the intersection to exit. These loading roads also 
serve to provide emergency access, since the roads are located along the perimeter of the 
buildings. The roads surrounding the site may also be used as emergency access to provide full 
coverage for the buildings. Fire trucks should have full mobility to move around the site. A 
turn-around behind the South Garage with a radius of 35’ allows fire accessibility around the 
entirety of the proposed office buildings.  

To provide public accessibility to the open space area of our parcel, 18 parallel street 
parking spaces are available along the north side of the proposed alignment. One van-accessible 
ADA parking space is also available in this location. Three crosswalks along this corridor create 
access to the open space for the office and residential tenants. The majority of parking on site is 
located in the two parking garages beneath the office and residential towers. The South Garage 
located beneath the office towers houses 2,154 spots while the North Garage located beneath the 
residential towers houses 1,212 spots. Adequate ADA parking is available in the North and 
South garages, with 23 and 32 ADA spaces, respectively. Pedestrian circulation through the site 
consists of sidewalks of minimum 8’ width along both sides of the main corridor that meet ADA 
standards. The north side of the corridor sidewalk circles around the open space area. The open 
space consists of sidewalks connecting the outdoor market to the amphitheater. Pedestrian access 
to the southeastern intersection between the two garages is available via a sidewalk on the 
eastern side of the road. Five foot bike lanes in both directions are provided on the main corridor, 
and designated bicycle parking facilities and bike racks are available in the open space area and 
in the North and South garages. The overall design of the site prioritizes and ensures accessibility 
for all visitors and residents. The pattern ensures efficient and accessible options of mobility 
throughout the site and to the surrounding existing infrastructure and facilities. 

It is also important to note that our proposed design adheres to all zoning ordinance 
requirements. The site is currently zoned PRC (Planned Residential Community District) by 
Fairfax County. These requirements and our proposed conditions are detailed in Table 1. 
Although our proposed FAR of 4.019 is over the zoned maximum FAR of 4.0, we will be able to 
increase the allowable FAR to 4.075 by achieving a LEED certification levels of Silver and Gold 
on our buildings, as discussed in the LEED section of this report.  
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Table 1. ​ Zoning Ordinance Requirements 
 

Zoning Ordinance Requirements 
Currently Zoned: PRC (Planned Residential Community 
District) 
Site Area: 537,000 sq. ft.  
Gross Floor Area: 2158108 sq. ft. 

 Permitted Proposed 

Max. FAR 4.0* 4.019 

Max. Building Height 300’ 294’ 

Min. Open Space 107400 sq. ft. 174250 sq. ft.  

Min. Parking 3333 3384 

Min. Setbacks   

From Dulles Toll Road 75’ 75’ 

From Reston Parkway 40’ 70’ 

From Sunset Hills Road 40’ 48’ 

*Achieving the proposed Silver and Gold LEED Certification Levels increases the allowable 
FAR to 4.075 

 
Grading Plan 

The grading plan was based off the site plan and stormwater. With the grading plan, it 
was necessary to consider how and where the water flowed. Ideally, water should flow away 
from buildings on a site and be collected in certain areas to then be piped away, so our grading 
design allowed for this to happen. The grading of the original site allowed water to flow towards 
the center of the site, where our open space is located. We kept this general pattern of grading, 
allowing runoff to flow towards the open space and the pond located inside it. There were some 
trouble areas within the site regarding how our site was laid out. One trouble area was behind the 
office and residential buildings because there was not much horizontal space between the 
buildings and the access roads behind them and the edge of the site to make up t ​he​ significant 
change in elevation. The access roads had to be relatively flat which left the amount of space to 
climb back up very small. We had to add a retaining wall to stabilize the soil behind the office 
building. The total fill required for the site was 13,294.7 cubic feet, and the total cut for the site 
was 21,123.5 cubic feet. Although these numbers are not perfectly balanced, there is the 
possibility of using some of the cut material as fill in other areas of the site.  
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Utility Plan 

The layout of the utilities was based primarily on the road design, as we attempted to run 
most of the utilities within the roadway. Slight deflections within the pipes will be needed to 
accomplish this design, but should not cause major issues. The sanitary sewer design was limited 
by the existing access points available. It was decided to extend the existing pipe on the site into 
the road on both ends of the site. This was done because of the topography of the site and the 
physics of gravity based sewer. A 10 foot horizontal separation between water and major 
sanitary sewer lines was maintained in part with regulations. Due to the large size of each tower, 
two sanitary laterals were run to each tower, with each lateral connecting to the major sanitary 
line with its own manhole. These two laterals running to each tower were spaced as far apart as 
was feasible.  

The proposed water lines running through the site also traverse under the road alignment 
whenever possible. The water line was looped, as it tied into the existing water main in two 
locations - one at each entrance. This was done to provide redundancy if the line was broken in 
one place. A domestic water line and a fire water line were run into each tower from this main 
water line. In addition, FDC connections were located near the lobby entrances of each tower. It 
was ensured that all FDC connections were located within 50-100 feet of a fire hydrant. These 
fire hydrants were placed along the main road alignment so as to maximize the range of about a 
350 feet radius of each hydrant, while still having hydrants available for each FDC connection. 
Placing the hydrants on the same side of the road as the buildings also prevents these hydrants 
from being blocked by parked cars. A fire hydrant was also placed on the side of the road near 
the pop-up retail, should a connection need to be made on the opposite side of the road. It should 
also be noted that the pop-up retail spaces were not connected to sanitary and water lines, as 
these are not expected to be full-service buildings.  

The proposed stormwater lines running through our site connect to the existing 
stormwater lines at several points; however, some of the existing stormwater lines running 
through the site had to be demolished if they ran under the footprint of the proposed buildings or 
detention pond. The proposed stormwater lines connect the proposed curb inlets, detention pond, 
and bioretention basin to the existing storm lines.  
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IV. Building Architectural Proposal 
 

The Reston Development Site consists of three residential towers sitting on top of a 
shared “North Garage” and two commercial towers sitting on top of a shared “South Garage”. 
The North Garage consists of three subgrade parking levels, a ground floor containing retail 
space and parking ramps, and three levels of parking above the ground floor. The South Garage 
consists of three subgrade parking levels, a ground floor containing retail space and parking 
ramps, and six levels of parking above the ground floor. There is one lobby per tower on the 
ground floor of both garages. Residential lobbies are between 2000 and 3000 sqft. Commercial 
lobbies are approximately 4000 to 5000 sqft. Each residential lobby houses two double sided 
elevators that open to the lobby and the garage. Each office lobby houses two sets of four double 
elevators that also open to the lobby and the garage. Each commercial and residential lobby 
houses a 169 square foot high density bicycle storage room for the convenience of tenants. 

In order to increase visual appeal of the site, EIFS with timber grain and curtain walls 
make up the facades of every tower in the Reston Development. A main objective of this project 
was to create a transit-oriented community. A large component of achieving this goal is through 
the beautification of the built environment through the incorporation of the natural environment. 
Timber EIFS possesses an organic, warm tone that helps the design team create a transit-oriented 
community without sacrificing the performance requirements of exterior walls. The 
implementation of curtain wall facades produces a lighter environment for tenants and offers a 
visual juxtaposition to timber. Residential towers have a high proportion of timber EIFS with 
punch windows to curtain walls in order to protect the privacy of apartment residents. 
Commercial towers have a high proportion of curtain walls to EIFS in order to allow light to 
reach occupants throughout the buildings. The majority of facades facing Dulles Toll Road and 
Reston Parkway are timber EIFS in order to limit noise pollution and increase privacy for 
building occupants from vehicle traffic. Conversely, the majority of facades facing the interior of 
the site are curtain walls in order to open sight lines to foliage, the pond, the amphitheater and 
the pop-up shops in the plaza below. The above grade garage levels are adorned with 6’ brick 
walls that allow ventilation through the building and augmented sight lines for pedestrians on the 
ground and building occupants. Retail space is housed in storefront curtain walls enabling 
passerby from the plaza to visually engage with retail tenants. 

The northernmost residential tower, “Tower 1” consists of 27 floors and is 294 ft tall. The 
building has three 30-foot stepbacks from the western facade. The stepbacks occur at levels 19, 
22, and 25. Residential Tower 2 consists of 26 floors and is 284 ft tall. Similarly, the building has 
three 30-foot stepbacks. They differ from Tower 1 in that the first and third stepback occur on 
the western facade, while the second stepback occurs on the eastern facade. The stepbacks occur 
at levels 18, 21, and 24. Residential Tower 3 consists of 25 floors and is 274 ft tall. This building 
also has three 30-foot stepbacks. The first and third stepback occur on the western facade, while 
the 2nd stepback occurs on the easter facade. They occur at levels 17, 20, and 23. The 
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easternmost commercial tower, “Tower 1” consists of 24 floors and is 292 ft tall. There is one 
50-foot stepback at level 23. Commercial Tower 2 is 294 ft tall and has 25 floors and no 
stepbacks. 

The floor plan layouts of the residential towers were designed to accommodate a variety 
of tenants. Each residential tower includes a mix of studio, 1-bedroom, and 2-bedroom units to 
attract young urban professionals who want to live or work in the area or near the Metro. The 
proportion and size of each correlates to market research of future development across Sunset 
Hills Road. Studios are approximately 550 sqft. 1-bedroom apartments are approximately 700 
sqft. 2-bedroom apartments are approximately 150 sqft. Residential Tower 1, 2, and 3 have 1160 
units in total, averaging approximately 390 per building. The floor plan layouts for both of the 
office buildings were left open in order to allow maximum flexibility for future tenants to adjust 
the layout to accommodate their specific needs. Stairways are included in each tower such that 
no desk or apartment is further than 150 ft from a stair exit. Stairwells are 18’ x 18’. Hallways in 
all of the towers are 6’ wide. Shafts for 2 double elevators are 16’ 8” x 10’, while shafts for 4 
double elevators are 33’ 4” x 10’. Retail and lobbies have a depth of 75’ into the ground floor of 
each building. 

In order to make our residential buildings appealing to potential renters, we wanted to 
add adequate amenity space inside the buildings to augment the common area spaces on the 
outside of the buildings. Each residential tower features its own lobby and separate entrance so 
that each tower could potentially be owned and operated by a different entity. Each tower is also 
equipped with amenity space on several floors in the building for private use by residents of the 
building. Each residential tower contains three 1500 sqft gyms located at the first residential 
floor, halfway up the tower, and the second highest level respectively as well as a rooftop terrace 
that is accessible to residents and sectioned off from the designated green roof areas. The rooftop 
terraces are 530 sqft, 550 sqft, and 560 sqft on top of Residential Towers 1, 2, and 3, 
respectively.  

Similarly, amenity space was included in the commercial office buildings that could be 
shared by all prospective office tenants. The first floor of rentable space houses a 4000 sqft gym 
with locker rooms and a 2100 sqft lounge. Commercial Tower 1 supports a 1035 sqft rooftop 
terrace that is available to office tenants. Again, this terrace will be separated from the dedicated 
green roof spaces. Due to maximum building height restrictions, a rooftop terrace could not be 
included on Commercial Tower 2. In addition, these two office towers each have separate 
lobbies with separate entrances.  

As previously mentioned in this report, the top two levels of above-grade parking in the 
South garage and all three levels of above-grade parking in the North garage have adequate 
heights - 12 ft and 12.5 ft, respectively - so that they could potentially be converted into 
additional office space or amenity space in the future to accommodate for reduced parking 
demand. This amenity space could include ballrooms, conference centers, or additional physical 
recreation or lobby space.  
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Table 2 below shows a breakdown of the gross square footage and rentable square 
footage of each building use. We assumed a rental efficiency of 0.8 for the residential buildings 
and 0.95 for the commercial buildings. The area study in Appendix I tabulates the gross area, 
amenity area, height, and perimeter of each building per floor.  
 
Table 2. ​ GSF and RSF of Each Proposed Building 
 

Name GSF RSF Rental 
Efficiency 

Residential Tower 1 384750 307800 0.8 

Residential Tower 2 360335 288268 0.8 

Residential Tower 3 342605 274084 0.8 

North Garage Retail (attached) 21,912 20816.4 0.95 

Office Tower 1 495933 471136.4 0.95 

Office Tower 2 514800 489060 0.95 

South Garage Retail (attached) 26,998 25648.1 0.95 

Pop-Up Retail 2,796 2656.2 0.95 
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V. Stormwater Design Proposal 
 

For stormwater management of the site, the first step taken was to determine the pre and 
post-development land cover and soil composition of the area. These composition areas were 
calculated so that they could be inputted into the Virginia Runoff Reduction Method spreadsheet 
to determine the amount of phosphorus needed to be treated. Once completed, it was determined 
that about ​3.20 lb/yr​ was required to be treated on site. With green roofs on top of all of the 
proposed buildings and two bioretention sites it was enough to meet and exceed the 
requirements. There was a total of 0.71 acres of level two green roofs and a total of 2.45 acres of 
level one green roofs. There was one level two bioretention with a surface area of 570 sq.ft. and 
a level one bioretention with a surface area of 540 sq.ft. Green roofs were chosen because of the 
ease of implementation, space requirements, and high treatment percentages. Bioretention areas 
were added because of treatment and the additional benefit of adding green scenery to the site. 
One consideration with the stormwater management plan is to exceed the treatment requirements 
so that the site can potentially sell the extra credits or save them for later if they wish to add more 
impervious areas within the site.  This can be done with rain gardens bordering the roads or 
within the open space to treat the runoff from these areas. This allows for less construction of 
stormwater management facilities down the road. It would be up to the developer if they wanted 
to invest in this opportunity. 

With the quality of water taken care of with the green roofs, one major concern that still 
exists is the quantity of water released from the site. Virginia law dictates that developers must 
provide a 20% reduction in energy leaving the site. This is to prevent erosion and other damages 
that come with large amounts of water flowing through a system. Through these calculations, it 
was determined that storage would be required but that the pond would have sufficient storage 
for t​hat water​. The reason storage was minimal was because the BMPs and design of the site 
lowered the Curve Number (CN) value of the site. A lower CN value allows the rainfall to soak 
into the site therefore reducing runoff. 
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VI. Development Cost Proposal 
 

Total cost is $749,610,493 and the total cost per square foot is $427/sf. The total sitework 
cost is $13,676,019 or $6.42/sf. This number includes all soft- and hardscaping such as trees, rain 
gardens, sidewalk pavers, pavement, and more. Structured parking costs for the North Parking 
Garage include the total cost of $72,389,090, a unit space cost of $59,705 per space, and an 
underground cost of $32,478,478,840. The South Parking Garage costs include a total cost of 
$111,479,750, a unit space cost of $51,755/space, and an underground cost of $59,170,875. 
There are also 18 street surface parking spots which are $18,000/sf. 

The residential total building cost and unit cost per GSF are $325,070,672 and  $541/sf, 
respectively. The unit cost per RSF for the residential buildings is 676.71/sf. The commercial 
total building cost and unit cost per GSF are $555,482,801 and $534/sf. The total development 
cost per RSF for the commercial development is $562/sf. The allowance unit price for tenant 
work in the office buildings is $80/sf for 960,196 sf.  

The outside of the buildings were comprised of curtain walls, timber textured EIFS, and 
punched windows. For the residential buildings, the timber textured EIFS was $32/sf for 226,977 
sf which leads to a unit GSF price of $6.68/sf. The curtain wall was $115/sf for 161,862 sf which 
leads to a unit GSF price of $17.11/sf. The punched window unit price was $95/sf for 9,624 sf 
which leads to a unit GSF price of $0.92/sf. The retail under the residential towers had 8,349 sf 
of curtain wall for $115/sf, which leads to a $/GSF of $43.82/sf. For the office buildings, the 
curtain wall was $115/sf t for 158,433 sf which leads to a unit GSF price of $18.39/sf. The 
timber textured EIFS was $37/sf for 142,547 sf which leads to a unit GSF price of $6.00/sf. The 
punched windows were $95/sf for 158,433 sf which leads to a unit price per GSF of $0.92/sf. 
The retail under the office towers had 8,105 sf of curtain wall for $115/sf, which leads to a 
$/GSF of $35.21/sf. The 2,796 sf of pop-up retail was estimated to be built at $125/sf.  
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VII. Development and Construction Schedule 
 
Construction Phasing Plan 

Construction of the Reston development will consist of three phases. The first phase will 
be the demolition of all existing structures, including the parking garage and two existing office 
buildings. The second phase will include the construction and opening of the North garage and 
the three residential towers on top. The third phase will complete the construction of the South 
garage, office towers, pop-up retail, and landscaping features in the central open space.  

This phasing strategy was developed with the following considerations. The current 
office buildings will be vacant, since the leases will have expired and the tenants will have been 
moved out prior to the start of construction. Therefore, demolition of all existing building 
structures can occur without interruption of new construction. After thorough research of the 
residential and commercial markets of the surrounding area, we decided to prioritize the 
construction of the three new residential towers in order to earn the most revenue as soon as 
possible. With the existence of multiple commercial sites nearby, we believe the addition of our 
proposed three residential buildings will provide optimal residential opportunities for their 
employees, thus increasing the demand for our residential structures. Another motive for this 
phasing strategy is to be able to create a connection with the passengers of the WMATA as soon 
as possible. As the site’s proximity to one of the Silver Line’s newest spots is one of its greatest 
advantages, it would prove fruitful to construct the residential portion of the site’s development 
first in order to provide residents’ access to the metro as soon as possible. While Phase 3 is under 
construction, this construction zone will be located in between the Metro stop and residential 
buildings, but easy pedestrian access will be maintained throughout the construction process. The 
pedestrian access connecting the site’s residential towers to the adjacent site’s WMATA Silver 
Line Metro Station will be achieved by providing two ADA accessible routes. The first route will 
ensure the most direct access by constructing a temporary pedestrian access route with two 
pathways of temporary asphalt and appropriate and safe maintenance of traffic through the 
construction site. These pathways will be modified throughout the phase by construction workers 
and by flaggers, when necessary, to provide the safest access through ongoing construction work. 
The second route will bypass the site’s construction by detouring pedestrians to the existing 
sidewalks on Sunset Hills Rd. These two pedestrian access routes will be in effect until all 
construction is completed at the end of Phase 3 and the site’s new sidewalks are open and 
accessible to all.  

A more detailed description of the work to be completed during each phase is provided 
below: 

 
Phase 1 (Estimated Start: October 2020; Estimated Complete: September 2021): 
 After site prep, this phase will commence with the demolition of all existing structures 
and surface lots. First the free-standing parking garage will be demolished. Next, the eastern 
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office building, 12011 Sunset Hills Road, will be destroyed, and then the western office building, 
12021 Sunset Hills Road, will be demolished. Once each structure has been destroyed, sitework 
and excavation can begin on the existing surface. As detailed in the erosion and sediment control 
plan, a safety fence and silt fence will enclose the entire site during this phase, and two 
construction entrances will be provided at the locations of the existing entrances. The sediment 
basin will be located in the center of the site at the location of the future pond. Water, sanitary 
sewer, and stormwater structures that will no longer be of use in the proposed site plan will be 
removed.  
 
Phase 2 (Estimated Start: October 2021; Estimated Complete: December 2023):  

Phase 2 can begin as soon as the existing garage has been demolished; however, it can 
start later if there are permitting or financing issues. This phase will include the establishment of 
temporary surface lots for construction site trailers. Construction of Phase 2 will begin with the 
groundwork for the construction of the eastern portion of the proposed main road alignment, 
along with any utilities in this section. This includes the construction of the secondary road 
providing circulation around the residential garage and towers prior to any structural work. Next, 
the excavation and construction of the residential garage will be able to commence. After the 
completion of the garage, the superstructure for all three towers will be built with the intention of 
opening the first tower as soon as possible.  

In terms of erosion and sediment control, the locations of the safety fence, silt fence, 
sediment basin, and construction entrances will not change from Phase 1. At the end of Phase 2, 
the North Garage, residential towers, and associated retail spaces will be open and operational. 
Access to these buildings will be provided through the eastern half of the road that is constructed 
during this phase. Patrons and residents will be able to enter the road using the northeasternmost 
entrance on the site (off of Sunset Hills Rd). At first, only the garage entrance on the front of the 
building will be accessible, and the entrance on the side of the building will open as soon as 
possible during the third phase. 

 
Phase 3 (Estimated Start: March 2024; Estimated Complete: February 2026):  

Phase 3 will commence with the excavation and construction of the below-grade portion 
of the South garage. Once the below-grade garage has been constructed, the road through the site 
can be finished, and the second side entrance to the North Garage can be opened. Construction of 
the main road alignment will continue from the eastern portion completed in Phase 2 to connect 
to the existing western entrance and intersection on Sunset Hills Rd. The circulation road for the 
commercial office structures from the secondary road alignment will also be established and 
completed before any building structures commence construction. Next, the above-ground 
portion of the South garage will be constructed and both office towers will be built. The 
construction of the site’s open space components of the pop-up market commercial structures, 
amphitheater, and pond will occur during this phase. As mentioned above, the residential 
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buildings will be occupied and residents and pedestrians will be able to access the newly 
operational WMATA Silver Line Metro Station through two accessible temporary pedestrian 
pathways. The temporary pedestrian route through the construction zone will be constructed and 
maintained throughout Phase 3 through path 1A and path 1B. Flaggers will be utilized to 
maintain the western construction entrance access and pedestrian path 1B access until the site’s 
proposed sidewalks are constructed and deemed safe for foot traffic. The project will be 
complete once all construction is finished and all road markings and signages are set and 
complete. 

 
Construction Schedule 

See Appendix A for the construction schedule sequencing for Phase 2 of construction, in 
which the North garage and three residential towers will be built. 
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Design Overview Questions 

I. Problem Formulation 
Our task was to create a redevelopment plan for a parcel of land in Reston, Virginia 

adjacent to the planned Silver Line Metro stop and just down the road from Reston Town Center. 
The development needed to be in compliance with the recent changes to the Fairfax County 
Comprehensive Plan, which called for a much more dense community. The parcel had been 
rezoned since its initial development, when the allowable FAR was 0.75, to allow for a 
maximum FAR of 4.0. Our main objective in this project was to design a site within the existing 
parcel boundaries to satisfy the client with a dense mixture of commercial and residential 
buildings (about 50% each), adequate parking space, open space, an effective utility and 
stormwater design, a road design that eases traffic flow, and an overall plan that will meet 
standards and create a space that’s inviting to all citizens. In support of this goal, we also needed 
to plan for the construction of the site. This included creating a phasing plan for construction 
with a detailed construction schedule for one of the phases, as well as a full construction cost 
estimate so that we could estimate our return on investment.  

The initial success of our civil design elements such as grading, road design, and 
stormwater design will be determined by the approval of our plan by the local government 
officials, as portrayed by our advisors. Additionally, we could measure our economic success by 
calculating the return rate of the commercial and residential buildings on our site. This can be 
quantified on our pro forma using the construction costs and the revenue rates we determine. 
Since we ended up with a commercial ROI of 6.08% and a residential ROI of 7.13%, we could 
say that our project was successful to some degree because we were able to earn profit off of all 
the costs we incurred to construct the design. These return rates are in the range of generally 
acceptable return rates for residential and commercial projects. It is harder to quantify the 
success related to the desirability of our designed community for the public. We hope that we 
have created a successful design that is inviting for residents, office tenants, and retail shoppers 
that is a pleasant place to live, work, and spend leisure time, but this can only be estimated and 
inferred from the layout and components of our design. 

In our design, we were constrained by the spatial boundaries/property lines of the parcel 
we were working on. In addition, the zoning ordinance of our site’s local government presented 
requirements that we had to abide by in the design of our site. This included things like setbacks, 
maximum height, minimum open space, and maximum total FAR requirements. While meeting 
these constraints, we also had to design a site in accordance with the Fairfax County 
Comprehensive Plan, which presents suggestions for land use. Although our expenses on the site 
were not limited by a set budget, we also needed to be conscious of the costs that certain design 
elements incurred.  

In order to complete our design, knowledge of hydraulics, grading, and stormwater 
design were required. We also needed to understand the basics of transportation and road design, 
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including acceptable grades and slopes for these features. Knowledge of AutoCAD Civil 3D and 
Revit was also required to complete renderings of the design for our final deliverable, which 
included architectural renderings and a final civil plan set for the design. Some of the data that 
was required to complete our project was the data from the existing site, including the locations 
of buildings and site entrances. The most important data from the existing site was the 
topographic data, which helped us to determine the stormwater and grading plans for our site. 
This information was given to us from our clients/advisors. In addition, to complete our pro 
forma worksheets, we needed data regarding unit construction costs for all possible materials and 
spaces we needed to construct, as well as potential revenue estimates. The construction unit cost 
data was mostly sourced from our mentors, but we needed to research current office and 
residential revenue rates in Reston, VA, in order to decide what we wanted to charge potential 
tenants.  

The proposed design of our project was continuously changing in order to adapt with 
various challenges encountered throughout the entire redevelopment process. All members of the 
team had different areas of focus within the overall design, but we all had to be able to bring 
them together to create a final design that we all believed succeeded in accomplishing the 
project’s objectives. Therefore, effective communication, most importantly, within team 
members and with our advisors was essential to the progression of the project. By prioritizing 
transparency and adaptability, we strived to always look for ways to improve our project while 
also making sure that all components still worked well together.  

Feedback from our advisors were given at each checkpoint so that we were able to make 
updates to the plan. We had to continuously update our plan to meet the clients’ requests. 
Updates to one aspect of the design would then impact other aspects, which then would need 
updating. These plans and documents associated with our plan were interconnected so updating 
became somewhat circular. The updating process became even more complex because different 
team members were usually responsible for different parts of the plan, which again emphasized 
the need for effective communication. Our group was able to establish effective communication 
and collaboration in the beginning of the project when we were trying to select a conceptual 
layout plan for the site. With each layout we had to consider what we wanted to achieve through 
our design and different building shapes. In the beginning, we each developed our own plan to 
see how each of us wanted to create the site. Each of us criticized our designs and eventually 
took advice from our advisors about aspects that they liked and made appropriate changes that 
ultimately lead to the agreement for the final proposed design.  

II. Design Complexity 
Due to the wide scope of our project, we faced various complexities throughout our entire 

design process. These design complexities included having no obvious solutions, conflicting 
constraints, diverse stakeholders, multiple disciplines, conflicting technical issues, and multiple 
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interacting subproblems. All of these complexities were components that affected the entire 
designing process, and ultimately, our final problem solution design submission. 

Our solution, proposed as a site plan design, involved several complexities intertwined 
within each stage of its completion. The design of our solution needed to initially consider the 
constraint of the requirements identified by our diverse stakeholders. The stakeholders included 
the engineering design firm that we were to represent as its design engineers, the Fairfax County 
local government who was to give us approval for the parcel’s redevelopment, the contractors 
that will be hired to complete the work, and the numerous individual users, visitors, residents, 
tenants, of our proposed development. These constraints often conflicted with each other, as our 
solution hoped to accomplish maximum levels of benefit for all of our stakeholders. Achieving 
desired aesthetics and circulation within the site was often limited by the extensive 
considerations needed for effective phasing and budgeting. Finding a balance between 
constraints was a challenge that had a great impact upon the final proposed site design. The 
complexity of proposing a site design solution was expanded as there were tight constraints for 
certain design decisions, but also no obvious solutions for other factors. The entire layout of the 
parcel was to be completely designed by us, which allowed a lot of freedom but also uncertainty 
when deciding upon a certain approach. Conflicting technical issues of limited Civil 3D/CAD 
and Revit experience within the group contributed to the complexity of designing a site plan that 
was a professional and realistic solution to the problem proposed. The design complexity also 
built upon the complexities of interacting subproblems. For example, the layout of the utilities 
was directly influenced by the overall site plan, but it also impacted it significantly. In addition, 
the design of the sub-grade elements of the buildings directly influenced grading but was also 
influenced by the stormwater management system.  

Our group also had to ensure a constant stream of communication as our design evolved. 
Every aspect of the project was intertwined, so changing one part of the design had a cascading 
impact on the rest of the design that had to be communicated to the other team members so that 
they could make the appropriate changes in their plans. This communication process became 
increasingly complex as the design process shifted to a remote format due to COVID-19. Remote 
forms of communication including video calls and group messaging became even more essential 
to our process. One reason why our design was constantly evolving was because we discovered 
new challenges, opportunities, and constraints as we went along. For example, with the 
stormwater plan, we did not know the extent of stormwater management systems we would need 
to implement until we ran the numbers on our initial proposed design. 

In order to cope with the complexities previously identified, we had to create 
opportunities out of them. With diverse stakeholders, we realized the importance of having each 
of their voices be highlighted in our design. By staying flexible and maintaining constant 
communication with our advisors during key decisions, we were able to find clarity when 
finalizing our design choices. We had to consider the underlying impact that each decision we 
made had on each aspect of our project by ensuring that all of the repercussions’ layers were 
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considered and responded to in our future actions. It was also necessary to stick to our design and 
backup decisions that we made in order to stop the process from continuing inevitably. As long 
as we believed the design was sound we continued to progress forward. The fact that there was 
no obvious solution also provided us with endless opportunities, and we chose to deal with that 
by going through multiple iterations of design, considering the impacts that each design would 
have on the community overall and construction costs after each iteration. Our two main 
conflicting constraints were involved with fitting all of the necessary or desired elements within 
the boundaries of the site and accounting for the high costs that this often causes. We dealt with 
this by making sure that we include all required elements at whatever cost they require, but 
making sure that we are still able to make money off the site in the end using the pro forma 
worksheets and possibly identifying other cost-saving adjustments to our design.  

III. Factors Consideration 
A description of the role each of the factors played in our final design is provided below: 

a)  Public health - The aspect of our project that was most closely related to public health was the 
construction details. When proposing construction schedules, tasks, and building features (on the 
LEED scorecard), we were cognizant of using materials and practices that promoted public 
health. In general, our overall design promotes public health by encouraging people to gather 
outdoors and walk, bike, and use the Metro rather than drive everywhere, since our site is so 
close to a Metro stop.  

b)  Safety - Safety is of paramount importance in every engineering design, so we were sure to 
incorporate it in our final design. The aspect of our design that needed to account for safety the 
most was the design of the roads, sidewalks, and other pathways throughout the site. Since our 
development was modeled after transit-oriented development principles, in which pedestrian 
traffic is extremely common, we needed to design our sidewalks and open spaces with enough 
capacity and enough safe road-crossings so that a large volume of pedestrians can move around 
the site, staying safe from the vehicles that also must traverse the site. We will also have trucks 
traveling the site (to make deliveries, etc.), so we have designed truck-only routes towards the 
back of the site that will increase safety and traffic flow.  

c)  Welfare - In our final solution, we wanted to consider the welfare of all citizens. Even though 
we looked at the project through the lens of a developer, whose goal is to maximize profit, we 
still wanted to maximize the benefits for everyone who will live/work in our development. This 
was done by keeping costs as low as possible and by providing the occupants of the site with 
convenient access to several amenities such as shops, restaurants, leisure space.  In addition, by 
increasing the supply of housing in this area with high demand, we were able to provide more 
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people with the opportunity to live conveniently, such that they have easy access to urban centers 
via the metro, but with the comforts of living in the suburbs.  

d)  Global Factors - Our site is just one relatively small land development project in the 
Washington Metro Area, but we still need to consider that our site might play a role in shaping 
future development trends worldwide. For example, since our site is located adjacent to a Metro 
stop, we designed our site so that it exhibits principles of transit-oriented design, which is an 
emerging global trend that may start to define how a lot of development is designed in the future. 
Also, by implementing these transit-oriented design principles, which include pedestrian-friendly 
amenities and high-density residential and commercial buildings with green community areas, 
we are contributing to sustainable development, which is very important in the global arena.  

e)  Cultural Factors - We considered many cultural factors in our design, particularly those 
relating to the gathering of people and communities. Right now, the United States’ culture is 
largely centered around living in urban or suburban centers, and our project intends to provide 
people with the convenience and community living that urban centers also provide. Also, by 
providing an integrated living, working, and leisure space, we are encouraging the coming 
together of different cultures and groups of people who will be living and working in close 
proximity to each other.  

f)  Social Factors - Social factors were very important to our design since we ultimately wanted 
to create an environment that was desirable for as many people as possible. With the planned 
Metro stop adjacent to our site, we knew that this would create a large demand for nearby 
housing and office spaces, so that is what we provided. We also considered that people are drawn 
to convenience and a feeling of community living, which led us to provide many retail options 
and a community gathering space at the center of the site that provides a green amphitheater, 
water feature, and pop-up retail shops.  

g)  Environmental Factors - The fact that our site is adjacent to a Metro stop allowed us to really 
capitalize on making an environmentally-friendly design since we could anticipate that having 
living and working spaces right next to the Metro would result in a lower need for car travel. 
This allowed us to design our site with more of an emphasis on pedestrian and bicycle use, rather 
than vehicle use, which will have a positive effect on the environment. In addition, the 
stormwater management practices used on the site will have a large impact on the environmental 
impact of the site. We implemented several BMPs including green roofs and bioretention basins 
to meet the stormwater VRRM requirements. We also strived for LEED silver and gold levels in 
our buildings by completing a LEED scorecard that detailed the sustainable aspects of our 
design.  
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h)  Economic Factors - Economic factors were very central to our entire design process as we 
tried to look at the project through the eyes of a developer who wants to maximize profit and 
potential. First, we had to weigh the economic costs and benefits in deciding to replace or 
renovate the existing buildings on the site. In general, we tried to be cost-conscious in all of our 
design decisions, while also making sure that we spent money on things that would make the site 
more desirable, such as outdoor amenities and underground garage parking. We have also seen 
the large influence that economic factors have over the phasing of the construction of a large 
development like ours. In deciding whether to build and open the residential or office buildings 
first, we learned that the residential buildings would be the optimal choice because they would 
bring in immediate revenue, especially in an area with high demand because of its proximity to 
the Metro and multiple office buildings, unless we could prove that there were clients lined up to 
lease the office building spaces, since office space is typically harder to fill.  
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31 Jan 21
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1 Notice to Proceed
2 Mobilize
3 Site Prep
4 Inlet Protection
5 Fence
6 Erosion Control
7 Demo
8 Demo Parking Garage
9 Demo East Building
10 Demo West Building
11 Earthwork
12 Clear and Grub
13 Dewatering
14 Sediment Trap
15 Excavate Residential Parking Garage
16 Footings
17 Residential Garage
18 Foundation Walls
19 Slab on Grade Drainage Fill
20 Set Columns (P3-P2)
21 Underground  MEP Rough in
22 Slab on Grade
23 1st Elevated Deck 
24 Columns & P2 elevated deck
25 Repeat [Set Columns&Elevated Decking]...
26 Superstructure R1
27 Columns & L2 elevated deck
28 Repeat [Columns & elevated deck] to Bu...
29 Roof decking
30 Roofing
31 Fireproof Steel Roof
32 Superstructure R2
33 Columns & L2 elevated deck
34 Repeat [Columns & elevated deck] to Bu...
35 Roof decking
36 Roofing
37 Fireproof Steel Roof
38 Superstructure R3
39 Columns & L2 elevated deck
40 Repeat [Columns & elevated deck] to Bu...
41 Roof decking
42 Roofing
43 Fireproof Steel Roof
44 Residential Unit Rough-In R1
45 MEP and Sprinkler Floor 1
46 Drywall Framing Floor 1
47 MEP Rough-In Floor 5 
48 Drywall Framing Floor 5 
49 Repeat [Drywall Framing] and [MEP Rou...
50 Sprinklers Floor 5
51 Repeat [Sprinkler] from Floor 6 - Roof
52 Building Enclosure R1
53 EIFS structure
54 EIFS installation
55 Exterior doors
56 Windows and Curtainwall
57 Building Enclosure R2
58 EIFS structure
59 EIFS installation
60 Exterior doors
61 Windows and Curtainwall
62 Building Enclosure R3
63 EIFS structure
64 EIFS installation
65 Exterior doors
66 Windows and Curtainwall
67 Elevators R1
68 Elevator shaft walls
69 Elevators
70 Residential Sitework
71 Site grading
72 Site utilities
73 Curb and Gutter
74 Paving
75 Sidewalks
76 Fine grade site
77 Unit Finishes R1
78 Drywall and insulation floor 5
79 Prime paint walls floor 5
80 Interior doors and hardware floor 5
81 Final paint floor 5
82 Drywall and insulation floor 6
83 Interior doors and hardware floor 6
84 Final paint floor 6
85 Repeat for all floors:
86 Drywall and insulation
87 Interior doors and hardware
88 Final paint
89 Bathrooms R1
90 Drywall Floor 1
91 Bathroom Ceilings Floor 1
92  Drywall Floor 5
93 Bathroom Ceilings Floor 5
94 Tile Floor 1
95 Light Fixtures Floor 1
96 Tile Floor 5
97 Light Fixtures Floor 5
98 Vanities Floor 1
99 Toilet Partitions and Accesssories
100 Final paint
101 Vanities Floor 5 
102 Plumbing fixtures Floor 5
103 Final paint Floor 5
104 Repeat for remaining floors: 
105 Drywall
106 Bathroom ceilings

Name

10/5

10/13

10/22

11/3

11/10

11/17

11/23

11/27

12/3

Reston Redevelopment Project  -  page1

Lindsey Maxwell
Appendix A: Construction Schedule

Lindsey Maxwell
XX



F S S
4 Oct 20

M T W T F S S
11 Oct 20

M T W T F S S
18 Oct 20
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24 Jan 21
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31 Jan 21
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7 Feb 21

M T W T F S S
14 Feb 21

M T W T F S S
21 Feb 21

M T W T F S
107 Tile
108 Light fixtures
109 Vanities
110 Plumbing fixtures
111 Final Paint
112 Residential Lobbies
113 Drywall lobbies
114 Ceiling lobbies
115 Wall finishes 
116 Flooring
117 Close-Out R1
118 Start-up and Commission MEP Equipment
119 MEP Punch list
120 Interior final clean R1
121 Interior punch list
122 Exterior (site) clean
123 Site punch list 
124 Exterior building clean R1, R2, and R3
125 Exterior punch list R1, R2, and R3
126 Operation and Maintenance Manuals an...
127 Owner training
128 Substantial completion
129 Residential Tower 1 complete
130 Residential Unit Rough-In R2
131 MEP and Sprinkler Floor 1
132 Drywall Framing Floor 1
133 MEP Rough-In Floor 5 
134 Drywall Framing Floor 5 
135 Repeat [Drywall Framing] and [MEP Rou...
136 Sprinklers Floor 5
137 Repeat [Sprinkler] from Floor 6 - Roof
138 Unit Finishes R2
139 Drywall and insulation floor 5
140 Prime paint walls floor 5
141 Interior doors and hardware floor 5
142 Final paint floor 5
143 Drywall and insulation floor 6
144 Interior doors and hardware floor 6
145 Final paint floor 6
146 Repeat for all floors:
147 Drywall and insulation
148 Interior doors and hardware
149 Final paint
150 Bathrooms R2
151 Drywall Floor 1
152 Bathroom Ceilings Floor 1
153  Drywall Floor 5
154 Bathroom Ceilings Floor 5
155 Tile Floor 1
156 Light Fixtures Floor 1
157 Tile Floor 5
158 Light Fixtures Floor 5
159 Vanities Floor 1
160 Toilet Partitions and Accesssories Floor 1
161 Plumbing fixtures Floor 1
162 Final paint Floor 1
163 Vanities Floor 5 
164 Plumbing fixtures Floor 5
165 Final paint Floor 5
166 Repeat for remaining floors: 
167 Drywall
168 Bathroom ceilings
169 Tile
170 Light fixtures
171 Vanities
172 Plumbing fixtures
173 Final Paint
174 Close-Out R2
175 Start-up and Commission MEP Equipment
176 MEP Punch list R2
177 Interior final clean R2
178 Interior punch list R2
179 Operation and Maintenance Manuals an...
180 Owner training R2
181 Substantial completion R2
182 Residential Tower 2 complete
183 Residential Unit Rough-In R3
184 MEP and Sprinkler Floor 1
185 Drywall Framing Floor 1
186 MEP Rough-In Floor 5 
187 Drywall Framing Floor 5 
188 Repeat [Drywall Framing] and [MEP Rou...
189 Sprinklers Floor 5
190 Repeat [Sprinkler] from Floor 6 - Roof
191 Unit Finishes R3
192 Drywall and insulation floor 5
193 Prime paint walls floor 5
194 Interior doors and hardware floor 5
195 Final paint floor 5
196 Drywall and insulation floor 6
197 Interior doors and hardware floor 6
198 Final paint floor 6
199 Repeat for all floors:
200 Drywall and insulation
201 Interior doors and hardware
202 Final paint
203 Bathrooms R3
204 Drywall Floor 1
205 Bathroom Ceilings Floor 1
206  Drywall Floor 5
207 Bathroom Ceilings Floor 5
208 Tile Floor 1
209 Light Fixtures Floor 1
210 Tile Floor 5
211 Light Fixtures Floor 5
212 Vanities Floor 1
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213 Toilet Partitions and Accesssories
214 Final paint Floor 1
215 Vanities Floor 5 
216 Plumbing fixtures Floor 5
217 Final paint Floor 5
218 Repeat for remaining floors: 
219 Drywall
220 Bathroom ceilings
221 Tile
222 Light fixtures
223 Vanities
224 Plumbing fixtures
225 Final Paint
226 Close-Out R3
227 Start-up and Commission MEP Equipment
228 MEP Punch list R3
229 Interior final clean R3
230 Interior punch list R3
231 Operation and Maintenance Manuals an...
232 Owner training R3
233 Substantial completion R3
234 Residential Tower 3 complete
235 Project Complete
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4/21/2020
PROJECT:

Location / Submarket Reston, VA
Use: Multi-Use
GMP/Estimate Date: 4/21/2020
GMP Value (Unescalated): $511,090,215
Years since GMP 0.00
Assumed Escalation Rate: (per year) 0.0%
GMP Value (Escalated): -
Construction Duration:

ABOVE GRADE RESIDENTIAL METRICS:
Residential GSF: 1,087,690 GSF
# of Units: 1,548 Units
GSF/Unit: 703 GSF/DU
SF of Building Skin Face: Flat Area 677,904 Skin Ratio
$/SF Skin Face: Flat Area 62%
SF of Building Skin Face: Gross Area 469,524 Skin Ratio
$/SF Skin Face: Gross Area 43%
Articulation Factor 0.69

ABOVE GRADE RESIDENTIAL COSTS: GMP Cost ($) GMP $/GSF $/Unit
Structure:

Concrete Structure $35,893,770 $33.00 $23,187
Structural Steel $0 $0.00 $0
LGMF Structure $0 $0.00 $0

Residential Structure Subtotal: $35,893,770 $33.00 $23,187
Exterior Skin: 

Architectural Precast $0 $0.00 $0
Brick Façade $1,074,816 $0.99 $694
Stonework - Exterior $0 $0.00 $0
Ext. Balcony Railings $0 $0.00 $0
Ext. Terrace Railings $0 $0.00 $0
LGMF/Insul/Sheathing/Air Barrier $2,992,428 $2.75 $1,933
Timber Textured EIFS $7,263,264 $6.68 $4,692
Metal Panels $0 $0.00 $0
Joint Sealants $150,000 $0.14 $97
Overhead Doors $20,000 $0.02 $13
Curtainwall/Storefront $18,614,130 $17.11 $12,025
Window Wall/Ribbon Window $0 $0.00 $0
Punched Windows $1,643,880 $1.51 $1,062
Louvers $10,000 $0.01 $6
Misc. Façade Items (Canopies, Steel Supports, etc) $0 $0.00 $0

Exterior Skin Subtotal: $31,768,518 $29.21 $20,522
Roofing/Insulation/Waterproofing

Interior Insulation $2,175,380 $2.00 $1,405
Roofing $1,359,613 $1.25 $878
Green Roof Premium Cost (Extensive) $1,394,690 $1.28 $901
Green Roof Premium Cost (Intensive) $668,320 $0.61 $432
Roof Paver Premium Cost (Concrete) $32,800 $0.03 $21

Roofing & WP Subtotal: $5,630,802 $5.18 $3,637
Interior Construction:

CMU Partitions $108,769 $0.10 $70
Misc Metal Fabrications $2,175,380 $2.00 $1,405
Rough Carp $924,537 $0.85 $597
Interior DFH $4,350,760 $4.00 $2,811
Interior Glazing $1,087,690 $1.00 $703
Smoke/Fire Curtains $1,305,228 $1.20 $843
Drywall and Acoustical $18,490,730 $17.00 $11,945

Interior Finishes/Specialties/Equipment:
Finish Carpentry $2,012,227 $1.85 $1,300
Ceramic Tile Walls and Floors $6,526,140 $6.00 $4,216
Flooring (WD, Resilient, CPT) $2,882,379 $2.65 $1,862
Painting $2,719,225 $2.50 $1,757
Toilet Accessories and Partitions $1,522,766 $1.40 $984
Glass Shower Doors $1,857,600 $1.71 $1,200
Misc Specialties, Lockers, Shelving, Signage $1,033,306 $0.95 $668
Appliances $6,192,000 $5.69 $4,000
Casework & Countertops $8,514,000 $7.83 $5,500
Window Treatments $774,000 $0.71 $500
Final Clean $435,076 $0.40 $281

Amenity Finishes:
Interior Finishes: Lobby/Lower Level Amenity $1,980,000 $1.82 $1,279
Interior Finishes: Roof Level Amenity $287,000 $0.26 $185
Interior Finishes: Misc $1,087,690 $1.00 $703

Special Construction: (Eq., Pool, etc.)
Roof Davit/Window Cleaning System $317,481 $0.29 $205
Other Special Construction $0 $0.00 $0

Interior & Amenity Finishes Subtotal: $66,583,982 $61.22 $43,013
Conveying:

Elevators $4,741,050 $4.36 $3,063
Trash and Laundry Chutes $169,323 $0.16 $109
Material Hoist/Temp Chutes $952,443 $0.88 $615

Conveying Subtotal: $5,862,816 $5.39 $3,787
MEPF:

Sprinkler $3,371,839 $3.10 $2,178
Plumbing $20,898,000 $19.21 $13,500
Plumbing - Res Unit Fixtures $3,870,000 $3.56 $2,500
HVAC $49,536,000 $45.54 $32,000
Electrical $38,700,000 $35.58 $25,000
Light Fixtures-Res Units $3,870,000 $3.56 $2,500
Light Fixtures-Amenities/Common Areas $300,000 $0.28 $194
Temp Power $163,154 $0.15 $105
AV Systems $0 $0.00 $0
Low Voltage Communications/CATV $1,044,900 $0.96 $675
Security Systems $543,845 $0.50 $351

MEPF Subtotal: $122,297,738 $112.44 $79,004
Misc Above Grade Costs $0 $0.00 $0

ABOVE GRADE RESIDENTIAL TOTAL: $268,037,626 $246.43 $173,151

Reston Redevelopment
Conceptual Design Budget
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ABOVE GRADE RETAIL COSTS:
Retail GSF: 21,912 SF

GMP Cost ($) GMP $/GSF
Concrete Structure $745,008 $34.00
Brick Façade $0 $0.00
Stonework - Exterior $0 $0.00
LGMF/Insul/Sheathing/Air Barrier $0 $0.00
EIFS $0 $0.00
Metal Panels $0 $0.00
Joint Sealants $5,478 $0.25
Architectural Precast $0 $0.00
Curtainwall/Storefront $960,135 $43.82
Louvers $0 $0.00
Misc. Façade Items (Canopies, Steel Supports, etc) $0 $0.00
Retail Interior Constr/Finishes $164,340 $7.50
Elevators $0 $0.00
Sprinkler $54,780 $2.50
Plumbing $164,340 $7.50
HVAC $82,170 $3.75
Electrical $153,384 $7.00

RETAIL TOTALS: $2,329,635 $106.32

CONTRACTOR MARK-UP COSTS: GMP Cost ($) GMP $/GSF % Rate
GC's & GR's $18,925,708 7.00%
GL Insurance/Taxes: $4,461,060 1.65%
Contingency: $13,518,363 5.00%
P&P Bond: $0 0.00%
Subguard: $3,379,591 1.25%
OH/Fee: $10,814,690 4.00%
GC MARK-UP SUBTOTAL: $51,099,412 18.90%

SUMMARY GMP Cost $

TOTAL RESIDENTIAL COST:  Unloaded $268,037,626
TOTAL RESIDENTIAL COST:  Loaded $318,696,737 $293.00

TOTAL RETAIL COST:  Unloaded $2,329,635
TOTAL RETAIL COST:  Loaded $2,769,936 $126.41

TOTAL PROJECT COST: Unloaded: $270,367,261
TOTAL PROJECT COST: Loaded: $321,466,673

Lindsey Maxwell
XX



Reston Site Redevelopment: Building Construction Budget
PHASE 2

Description UOM Unit Price Quantity Value $

ABOVE-GRADE BUILDINGS:
Total Cost: RESIDENTIAL GSF 293.00$              1,087,690 $318,696,737
Total Cost: Retail - Phase 2 GSF 126.41$              21,912 $2,769,936

SUBTOTAL $321,466,673

LEED Premium:            Certified $/GSF 0.00% no
                                         Silver $/GSF 2.00% yes $6,429,333
                                         Gold $/GSF 5.00% no
                                         Platinum $/GSF 10.00% no

TOTAL BUILDING COST $327,896,006
BUILDING COST/GSF $301.46/GSF

Tenant Allowance N/A

SITEWORK: (See Comercial Sheet)

Hardscape Costs (See Commercial Sheet)

Softscape Costs (See Commerical Sheet)

Site Utilities (See Commerical Sheet)
Water & Sewer GSF $1.50 - $0
Site Lighting GSF $0.35 - $0

TOTAL COST-SITEWORK $0
SITEWORK COST/GSF

STRUCTURED PARKING:
Parking Garage-Frestanding Precast, Abv Grade SQFT $50.00 0 $0
Parking Garage-Above Grade, Beneath Building SQFT $125.00 319,282 $39,910,250
Parking Garage-Below Grade, Beneath Building SQFT $145.00 223,992 $32,478,840

TOTAL COST-STRUCTURED PARKING $72,389,090
TOTAL # SPACES 1,212 Spaces

STRUCTURED PARKING: $/SPACE $59,705/Space

TOTAL COST $400,285,096

Lindsey Maxwell
Appendix C: Residential Construction Budget Summary
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CE4991: Residential Development Analysis 4/21/2020

Project Summary - Residential
Gross Tract Area (SF) 537,000                                          

Multiply by: Permitted FAR 4.06

Total FAR SF (50% of Total) 1,090,110                                       
Multiply by: Efficiency 80.0%

Total Rentable SF-Allowed 872,088                                          
Total Rentable SF Provided 870,152                                          
Total Rentable SF Provided Excess (1,936)                                             
Total # Rental Units 750 nsf/unit 1,160                                              

Development Cost per GSF 2021 Start
Land -$                                                    
Improvements to Existing Buildings -$                                                    
A & E (% of Construction, Other Construction) 7.0% 27.56                                              
Legal 3.00                                                
G & A (% of A & E, Construction, Other Construction) 6.0% 25.27                                              
Permits / Fees & Bonds 7.50                                                
Real Estate Taxes (30 months) 3.00                                                
Construction - Base Building (including parking) 390.27                                            
Other Construction (Site) 3.41                                                
Testing & Inspections 3.00                                                
Marketing 4.00                                                
Contingency (% of A&E, Construction, Other Construction) 5% 21.06                                              
Deficits / Lease-up (% of 1-year's operating expenses) 75% 10.80                                              
Debt Financing Costs (% of loan amount) 3.00% 10.20                                              
Interest Carry (net) 32.30                                              

Total Development Cost per GSF 541.37$                                          
Total Development Cost per RSF 676.71$                                          

NOI/RSF/Year 2023
Base Rent/Unit (Avg) $3,500  AVG per unit per month $57.39  AVG per RSF per year
Parking Income/RSF 10.70                                              

Potential Gross Revenue/RSF 68.09$                                            
Vacancy (%) 8% (5.45)                                               

Effective Gross Revenue/RSF/Year 62.64$                                            

Annual Operating Expenses/RSF
Repairs & Maintenance 3.00$                                              
Utilities 1.00                                                
Management Fee 2.00% 1.25                                                
Administration 1.00                                                
Security 0.75                                                
Insurance 0.30                                                
Misc. 0.15                                                
Non-Recoverables 0.15                                                

Subtotal 7.60$                                              
RE Taxes (1.132% millage rate, using $600/RSF) 6.79                                                

Total Annual Operating Expenses/RSF 14.39$                                            

NOI/RSF/Year 48.25$                                            

Return on Cost 7.13%

Lindsey Maxwell
Appendix D: Residential Pro Forma

Lindsey Maxwell
XX



OFFICE 

CE4991: Residential Development Analysis 4/21/2020

NOTES:

Hard Costs: 2021 2023
Inflation 1.0609
Base Bulding $301 /GSF 319.82$                                          
Parking $59,705 /Space 70.45$                                            
Other Construction (including site) $3.21 /GSF 3.41$                                              

Interest Carry:
Loan Amount (Approximately 55% LTC) 340.00$                                          per gsf
Interest Rate 5.00%

Months Outstanding Interest Expense
30 40% 17.00$                                            
12 90% 15.30$                                            

Base Rent Increase for Stablization: 2.50% $4.78  AVG per RSF per month

Parking Spaces Provided:
Residential 1,212                                              

Parking Revenue:
Parking Spaces 1,212                                              
Parking Rate - Residential $800  per month
Annual Gross Revenue 11,639,520$                                   
Profit Margin 80%
Net Revenue 9,311,616$                                     
/RSF 10.70$                                            

Return Driven Land Value:
Target Return on Cost 7.00%
Target Cost Per RSF 689.27                                            
Project Cost Per RSF (676.71)$                                         
Shortfall Per RSF 12.56$                                            
Shortfall Per GSF 10.05                                              
Budget Land Value Per GSF -$                                                    
Net Land Value Return Driven 10.05$                                            

Page 2 of 2
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4/21/2020
PROJECT:

Location / Submarket:  Reston, VA
Use: Multi-Use
GMP/Estimate Date: 4/21/2020
GMP Value (Unescalated): $511,090,215
Years since GMP 0.00
Assumed Escalation Rate: (per year) 0.0%
GMP Value (Escalated): -
Construction Duration:

ABOVE GRADE OFFICE METRICS:
Office GSF: 1,010,733 GSF
SF of Building Skin Face: Flat Area 549,127 Skin Ratio
$/SF Skin Face: Flat Area 54%
SF of Building Skin Face: Gross Area 390,533 Skin Ratio
$/SF Skin Face: Gross Area 39%
Articulation Factor 0.71

ABOVE GRADE OFFICE COSTS: GMP Cost ($) GMP $/GSF
Structure:

Concrete Structure $34,364,922 $34.00
Structural Steel $0 $0.00
Wood Structural Framing $0 $0.00

Residential Structure Subtotal: $34,364,922 $34.00
Exterior Skin:

Architectural Precast $0 $0.00
Brick Façade $2,648,938 $2.62
Stonework - Exterior $0 $0.00
Ext. Balcony/Terrace Railings $0 $0.00
LGMF/Insul/Sheathing/Air Barrier $2,629,383 $2.60
Timber Textured EIFS $6,065,375 $6.00
Metal Panels $0 $0.00
Joint Sealants $150,000 $0.15
Overhead Doors $20,000 $0.02
Curtainwall/Storefront $18,584,191 $18.39
Window Wall/Ribbon Window $0 $0.00
Punched Windows $0 $0.00
Louvers $20,000 $0.02
Misc. Façade Items (Canopies, Steel Supports, etc) $0 $0.00

Exterior Skin Subtotal: $30,117,886 $29.80
Roofing/Insulation/Waterproofing

Roofing $1,263,416 $1.25
Green Roof Premium Cost (Extensive) $1,593,526 $1.58
Green Roof Premium Cost (Intensive) $715,844 $0.71
Roof Paver Premium Cost (Concrete) $20,700 $0.02

Roofing & WP Subtotal: $3,593,487 $3.56
Interior Construction:

CMU Partitions $151,610 $0.15
Misc Metal Fabrications $2,021,466 $2.00
Rough Carp $202,147 $0.20
Interior DFH $808,586 $0.80
Interior Glazing $202,147 $0.20
Smoke/Fire Curtains $1,010,733 $1.00
Drywall and Acoustical $5,053,665 $5.00

Interior Finishes/Specialties/Equipment:
Stone Tops @ Toilet Rooms $0 $0.00
Finish Carpentry $0 $0.00
Ceramic Tile Walls and Floors $0 $0.00
Flooring (WD, Resilient, CPT) $0 $0.00
Painting $0 $0.00
Toilet Accessories and Partitions $0 $0.00

Interior Finishes/Specialties/Equipment:
Interior Finishes $4,548,299 $4.50
Misc Specialties, Lockers, Shelving, Signage $1,162,343 $1.15
Roof Davit/Window Cleaning System $324,091 $0.32
Equipment $202,147 $0.20
Window Treatments $1,010,733 $1.00
Final Clean $202,147 $0.20

Special Construction: (Eq., Pool, etc.)
Other Special Construction $0 $0.00

Interior & Amenity Finishes Subtotal: $16,900,113 $16.72
Conveying:

Elevators $11,876,113 $11.75
Material Hoist/Temp Chutes $1,010,733 $1.00

Conveying Subtotal: $12,886,846 $12.75
MEPF:

Sprinkler $2,779,516 $2.75
Plumbing $0 $0.00
HVAC $34,364,922 $34.00
Electrical $18,193,194 $18.00
Security Systems $505,367 $0.50

MEPF Subtotal: $55,842,998 $55.25

ABOVE GRADE OFFICE TOTAL: $153,706,251 $152.07

Reston Redevelopment
Conceptual Design Budget
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ABOVE GRADE RETAIL COSTS:
Retail GSF: 26,998 SF

GMP Cost ($) GMP $/GSF
Concrete Structure $917,932 $34.00
Brick Façade $0 $0.00
Stonework - Exterior $0 $0.00
LGMF/Insul/Sheathing/Air Barrier $0 $0.00
EIFS $0 $0.00
Metal Panels $0 $0.00
Joint Sealants $6,750 $0.25
Architectural Precast $0 $0.00
Curtainwall/Storefront $950,717 $35.21
Louvers $0 $0.00
Misc. Façade Items (Canopies, Steel Supports, etc) $0 $0.00
Retail Interior Constr/Finishes $202,485 $7.50
Elevators $0 $0.00
Sprinkler $67,495 $2.50
Plumbing $202,485 $7.50
HVAC $101,243 $3.75
Electrical $188,986 $7.00

RETAIL TOTALS: $2,638,092 $97.71

CONTRACTOR MARK-UP COSTS: GMP Cost ($) GMP $/GSF % Rate
GC's & GR's $8,598,939 5.50%
GL Insurance/Taxes: $1,876,132 1.20%
Contingency: $7,817,217 5.00%
P&P Bond: $0 0.00%
Subguard: $1,954,304 1.25%
OH/Fee: $6,253,774 4.00%
GC MARK-UP SUBTOTAL: $26,500,366 16.95%

SUMMARY GMP Cost $

TOTAL OFFICE COST:  Unloaded $153,706,251
TOTAL OFFICE COST:  Loaded $179,759,461 $177.85

TOTAL RETAIL COST:  Unloaded $2,638,092
TOTAL RETAIL COST:  Loaded $3,085,248 $114.28

TOTAL PROJECT COST: Unloaded: $156,344,343
TOTAL PROJECT COST: Loaded: $182,844,709

Lindsey Maxwell
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Reston Site Redevelopment: Building Construction Budget
PHASE 3

Description UOM Unit Price Quantity Value $

ABOVE-GRADE BUILDINGS:
Total Cost: OFFICE GSF 177.85$              1,010,733 $179,759,461
Total Cost: Retail - Phase 3 GSF 114.28$              26,998 $3,085,248
Total Cost: Retail - Popups GSF 125.00$              2,796 $349,500

SUBTOTAL $183,194,209

LEED Premium:            Certified $/GSF 0.00% no
                                         Silver $/GSF 2.00% no
                                         Gold $/GSF 5.00% yes $9,159,710
                                         Platinum $/GSF 10.00% no

TOTAL BUILDING COST $192,353,920
BUILDING COST/GSF $190.31/GSF

Tenant Allowance RSF $80.00 960,196 $76,815,708

SITEWORK:
TOTAL PROPOSED GSF 2,128,217

Earthwork-Rough Grading of Site: Cut-to-Fill CUYD $8.00 536 $4,288
Earthwork-Rough Grading of Site: Cut-to-Disposal CUYD $30.00 145 $4,350
Earthwork-Rough Grading of Site: Fill from Borrow CUYD $36.00 0 $0

Building Demolition SQFT $10.00 456,421 $4,564,210

Hardscape Costs:
Asphalt Pavement/Striping (Roadways) SQYD $45.00 11,144 $501,485
Concrete Curb & Gutter LF $25.00 5,621 $140,535
Ampitheater SF $30.00 483 $14,478
Sidewalk Pavers (Concrete) SF $18.00 50,827 $914,894

Softscape Costs:
Water Movement System LS $150,000.00 - $150,000
Planting Areas SF $18.00 42,074 $757,332
Lawn Areas SQYD $2.00 203,505 $407,011
Benches EA $547.89 8 $4,383
Street Trees/Pits EA $1,500.00 173 $259,500
Landscaped Pond SF $20.00 8067 $161,340
Rain Gardens SF $40.00 7,093 $283,720

Site Utilities
Water & Sewer GSF $1.50 2,128,217 $3,192,326
Site Lighting GSF $0.35 537,000 $187,950

TOTAL COST-SITEWORK $13,676,019
SITEWORK COST/GSF $6.43/GSF

STRUCTURED PARKING:
Parking Garage-Frestanding Precast, Abv Grade SQFT $50.00 0 $0
Parking Garage-Above Grade, Beneath Building SQFT $125.00 418,471 $52,308,875
Parking Garage-Below Grade, Beneath Building SQFT $145.00 408,075 $59,170,875

TOTAL COST-STRUCTURED PARKING $111,479,750
TOTAL # SPACES 2,154 Spaces

STRUCTURED PARKING: $/SPACE $51,755/Space

TOTAL COST 394,325,396.28$     

Lindsey Maxwell
Appendix F: Commercial Construction Budget Summary
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CE4991: Commercial Development Analysis 4/21/2020

Project Summary - Commercial
Gross Tract Area (SF) 537,000                    

Multiply by: Permitted FAR 4.09

Total FAR SF (50% of total) 1,098,165                 
Multiply by: Efficiency 95.0%

Total Rentable SF-Allowed 1,043,257                 
Total Rentable SF Provided - Office 960,196                    
Total Rentable SF Provided- Retail 28,304                      
Total Rentable SF Provided- Commercial 988,501                    
Total Rentable SF-Allowed Excess 54,756                      

Development Cost per GSF 2021Start
Land -$                              
Improvements to Existing Buildings -$                              
A & E (% of Construction, Other Construction) 7.0% 21.37                        
Legal 3.00                          
G & A (% of A & E, Construction, Other Construction) 5.5% 17.97                        
Permits / Fees & Bonds 7.50                          
Real Estate Taxes (30 months) 3.00                          
Construction - Base Building (including parking) 301.90                      
Other Construction (Site) 3.41                          
Testing & Inspections 3.00                          
Tenant Improvements (RSF) 80.00$                         76.00                        
Broker Commissions (% of lease value on avg. 8-year term) 6.25% 21.23                        
Marketing 3.00                          
Contingency (% of A&E, Construction, Other Construction) 5% 16.33                        
Deficits / Lease-up (% of 1-year's operating expenses) 75% 13.64                        
Debt Financing Costs (% of loan amount) 3.00% 10.20                        
Interest Carry (net) 32.30                        

Total Development Cost per GSF 533.85$                    
Total Development Cost per RSF 561.94$                    

NOI/RSF/Year 2023
Base Rent/RSF Office (Full-Service - Trophy - One Year Rent Bump) 45.00$                         42.45$                      
Base Rent/RSF Retail (Full-Service - One Year Rent Bump) 50.00$                         1.39$                        
Parking Income/RSF 10.17                        
Other Revenue/RSF 0.50                          

Potential Gross Revenue/RSF 54.51$                      
Vacancy (%) 4% (2.18)                         

Effective Gross Revenue/RSF/Year 52.33$                      

Annual Operating Expenses/RSF
Repairs & Maintenance 3.00$                        
Cleaning 2.00                          
Utilities 3.00                          
Management Fee 2.00% 1.05                          
Administration 1.00                          
Security 0.75                          
Insurance 0.30                          
Misc. 0.15                          
Non-Recoverables 0.15                          

Subtotal 11.40$                      
RE Taxes (1.132% millage rate, using $600/RSF) 6.79                          

Total Annual Operating Expenses/RSF 18.19$                      

NOI/RSF/Year 34.14$                      

Return on Cost 6.08%

Lindsey Maxwell
Appendix G: Commercial Pro Forma
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OFFICE 

CE4991: Commercial Development Analysis 4/21/2020

NOTES:

Hard Costs: 2021 2023
Inflation 1.0609
Base Bulding $190 /GSF 201.90$                    
Parking $51,755 /Space 100.00$                    
Other Construction (including site) $3.21 /GSF 3.41$                        

Interest Carry:
Loan Amount (Approximately 55% LTC) 340.00$                       per gsf
Interest Rate 5.00%

Months Outstanding Interest Expense
30 40% 17.00$                      
12 90% 15.30$                      

Base Rent Increase for Stablization: Office 2.50% 46.13$                      
Base Rent Increase for Stablization: 2.50% 51.25$                      

Parking Spaces Provided:
Office 2,000                        
Retail 172                           

Parking Revenue:
Parking Spaces 2,172                        
Office Oversell 1.1
Office Permits 2,200                        
Parking Rate - Office $500  per month
Parking Rate - Retail $30  per month
Annual Gross Revenue 13,261,920$             
Profit Margin 80%
Net Revenue 10,609,536$             
/RSF 10.17$                      

Return Driven Land Value:
Target Return on Cost 7.00%
Target Cost Per RSF 487.77                      
Project Cost Per RSF (561.94)$                   
Shortfall Per RSF (74.18)$                     
Shortfall Per GSF (70.47)                       
Budget Land Value Per GSF -$                              
Net Land Value Return Driven (70.47)$                     

Page 2 of 2
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DEQ Virginia Runoff Reduction Method Re-Development Compliance Spreadsheet  -  Version 3.0 

Project Name: 
Date: 

Linear Development Project? No
Site Information

Post-Development Project (Treatment Volume and Loads)
12.33 ####

20% Linear project? No
The site's net increase in impervious cover (acres) is: 0 ✔

Post-Development TP Load Reduction for Site (lb/yr): 3.81 ✔

Pre-ReDevelopment Land Cover  (acres)
A Soils B Soils C Soils D Soils Totals

Forest/Open Space (acres) -- undisturbed 
forest/open space 0.33 0.74 1.07

Managed Turf (acres) -- disturbed, graded for 
yards or other turf to be mowed/managed 3.45 3.45

Impervious Cover (acres) 7.81 7.81

12.33

Post-Development Land Cover  (acres)
A Soils B Soils C Soils D Soils Totals

Forest/Open Space (acres) -- undisturbed, 
protected forest/open space or reforested 

0.00

Managed Turf (acres) -- disturbed, graded for 
yards or other turf to be mowed/managed 0.32 4.49 4.81

Impervious Cover (acres) 0.01 7.51 7.52

Area Check OK. OK. OK. OK. 12.33

Constants Runoff Coefficients (Rv)
Annual Rainfall (inches) 43 A Soils B Soils C Soils D Soils
Target Rainfall Event (inches) 1.00 Forest/Open Space 0.02 0.03 0.04 0.05
Total Phosphorus (TP) EMC (mg/L) 0.26 Managed Turf 0.15 0.20 0.22 0.25
Total Nitrogen (TN) EMC (mg/L) 1.86 Impervious Cover 0.95 0.95 0.95 0.95
Target TP Load (lb/acre/yr) 0.41
Pj (unitless correction factor) 0.90

Pre-ReDevelopment Listed Adjusted1

Forest/Open Space Cover (acres) 1.07 1.07 Forest/Open Space 
Cover (acres)

0.00 Forest/Open Space 
Cover (acres)

0.00

Weighted Rv(forest) 0.05 0.05 Weighted Rv(forest) 0.00 Weighted Rv(forest) 0.00
% Forest 9% 9% % Forest 0% % Forest 0%

Managed Turf Cover (acres) 3.45 3.45 Managed Turf Cover 
(acres)

4.81 Managed Turf Cover 
(acres)

4.81

Weighted Rv(turf) 0.25 0.25 Weighted Rv (turf) 0.25 Weighted Rv (turf) 0.25

% Managed Turf 28% 28% % Managed Turf 39% % Managed Turf 39%

Impervious Cover (acres) 7.81 7.81 Impervious Cover 
(acres)

7.52 ReDev. Impervious 
Cover (acres)

7.52 New Impervious Cover 
(acres)

0.00

Rv(impervious) 0.95 0.95 Rv(impervious) 0.95 Rv(impervious) 0.95 Rv(impervious) --
% Impervious 63% 63% % Impervious 61% % Impervious 61%

Total Site Area (acres) 12.33 12.33 Final Site Area (acres) 12.33 Total ReDev. Site Area 
(acres)

12.33

Site Rv 0.68 0.68 Final Post Dev Site Rv 0.68 ReDev Site Rv 0.68

Pre-ReDevelopment Treatment Volume 
(acre-ft) 

0.6944 0.6944

Final Post-
Development 

Treatment Volume               
(acre-ft) 

0.6947
Post-ReDevelopment 

Treatment Volume               
(acre-ft) 

0.6947
Post-Development 
Treatment Volume 

(acre-ft) 
--

Pre-ReDevelopment Treatment Volume 
(cubic feet) 

30,246 30,246

Final Post-
Development 

Treatment Volume 
(cubic feet) 

30,263
Post-ReDevelopment 

Treatment Volume                  
(cubic feet) 

30,263
Post-Development 

Treatment Volume (cubic 
feet) 

--

Pre-ReDevelopment TP Load                     
(lb/yr) 19.00 19.00

Final Post-
Development TP 

Load                           
(lb/yr)

19.01
Post-ReDevelopment 

Load (TP)                           
(lb/yr)*

19.01 Post-Development TP 
Load (lb/yr)

--

Pre-ReDevelopment TP Load per acre
(lb/acre/yr)

1.54 1.54
Final Post-Development TP 

Load per acre 
(lb/acre/yr)

1.54
Post-ReDevelopment TP 

Load per acre 
(lb/acre/yr)

1.54

5.06
Max. Reduction Required 

(Below Pre-
ReDevelopment Load)

20%

TP Load Reduction 
Required for 

Redeveloped Area 
(lb/yr)

3.81
TP Load Reduction 
Required for New 

Impervious Area (lb/yr)
0

3.81

N/A

135.95Pre-ReDevelopment TN Load (lb/yr)
Final Post-Development TN Load

(Post-ReDevelopment & New 
Impervious)  (lb/yr)

136.02

Land Cover Summary-Post

Post-ReDevelopment

TP Load Reduction Required (lb/yr)

Post-Development Requirement for Site Area

Nitrogen Loads (Informational Purposes Only)

Baseline TP Load (lb/yr)
(0.41 lbs/acre/yr applied to pre-redevelopment area excluding pervious 

land proposed for new impervious cover)

1 Adjusted Land Cover Summary: 
Pre ReDevelopment land cover minus pervious land cover (forest/open space or 
managed turf) acreage proposed for new impervious cover.  

Adjusted total acreage is consistent with Post-ReDevelopment acreage (minus  acreage 
of new impervious cover).  

Column I shows load reduction requriement for new impervious cover (based on new 
development load limit, 0.41 lbs/acre/year). 

Post ReDev. & New Impervious

Treatment Volume and Nutrient  Load

Land Cover Summary-Post

Post-Development New Impervious

Linear Project TP Load Reduction Required (lb/yr): 

Treatment Volume and Nutrient Load

Land Cover Summary-Post (Final)

2013 Draft Stds & Specs

Land Cover Summary-Pre

Reston Redevelopment Plan
3/27/2020

LAND COVER SUMMARY -- POST DEVELOPMENTLAND COVER SUMMARY --  PRE-REDEVELOPMENT

 Maximum reduction required:

Enter Total Disturbed Area (acres)   → Check:

Land cover areas entered correctly?

Total disturbed area entered?

BMP Design Specifications List:

CLEAR  ALL

2011 BMP Standards and Specifications 2013 Draft BMP Standards and Specifications

data input cells

constant values

calculation cells

final results

Lindsey Maxwell
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2020-04-18  VRRM_ReDev_Compliance_Spreadsheet_v3_082017
D.A. A

Drainage Area A

Drainage Area A Land Cover  (acres)

A Soils B Soils C Soils D Soils Totals Land Cover Rv `

Forest/Open Space (acres) 0.00 0.00

Managed Turf (acres) 0.32 4.49 4.81 0.25

Impervious Cover (acres) 0.01 7.51 7.52 0.95 19.01

Total 12.33 30,263

Stormwater Best Management Practices (RR = Runoff Reduction) --Select from dropdown lists--

Practice
Runoff 

Reduction 
Credit (%)

Managed 
Turf Credit 

Area (acres) 

Impervious 
Cover Credit 
Area (acres)

Volume from 
Upstream 

Practice (ft3)

Runoff 
Reduction (ft3)

Remaining 
Runoff Volume  

(ft3)

Total BMP 
Treatment 

Volume (ft3)

Phosphorus 
Removal 

Efficiency (%)

Phosphorus Load 
from Upstream 

Practices (lb)

Untreated 
Phosphorus Load 

to Practice (lb)

Phosphorus 
Removed By 
Practice (lb)

Remaining 
Phosphorus Load 

(lb)

Nitrogen 
Removal 

Efficiency (%)

Nitrogen Load 
from Upstream  
Practices (lbs)

Untreated 
Nitrogen Load 

to Practice (lbs)

Nitrogen 
Removed By 
Practice (lbs)

Remaining 
Nitrogen Load 

(lbs)
1. Vegetated Roof (RR) 1. Vegetated Roof (RR)

1.a. Vegetated Roof #1 (Spec #5) 45 2.45 3,802 4,647 8,449 0 5.30 2.39 2.92 0 37.93 17.07 20.86

1.b. Vegetated Roof #2 (Spec #5) 60 0.71 1,469 979 2,448 0 1.54 0.92 0.61 0 10.99 6.60 4.40

2. Rooftop Disconnection (RR) 2. Rooftop Disconnection (RR)
2.a. Simple Disconnection to A/B Soils 

(Spec #1)
50 0 0 0 0 0 0.00 0.00 0.00 0.00 0 0.00 0.00 0.00 0.00

2.b. Simple Disconnection to C/D Soils 
(Spec #1)

25 0 0 0 0 0 0.00 0.00 0.00 0.00 0 0.00 0.00 0.00 0.00

2.c. To Soil Amended Filter Path as per 
specifications (existing C/D soils) (Spec #4)

50 0 0 0 0 0 0.00 0.00 0.00 0.00 0 0.00 0.00 0.00 0.00

2.d. To Dry Well or French Drain #1, 
Micro-Infilration #1 (Spec #8)

50 0 0 0 0 25 0.00 0.00 0.00 0.00 15 0.00 0.00 0.00 0.00

2.e. To Dry Well or French Drain #2, 
Micro-Infiltration #2 (Spec #8)

90 0 0 0 0 25 0.00 0.00 0.00 0.00 15 0.00 0.00 0.00 0.00

2.f. To Rain Garden #1, 
Micro-Bioretention #1 (Spec #9)

40 0 0 0 0 25 0.00 0.00 0.00 0.00 40 0.00 0.00 0.00 0.00

2.g. To Rain Garden #2, 
Micro-Bioretention #2 (Spec #9)

80 0 0 0 0 50 0.00 0.00 0.00 0.00 60 0.00 0.00 0.00 0.00

2.h. To Rainwater Harvesting (Spec #6) 0 0 0 0 0 0 0.00 0.00 0.00 0.00 0 0.00 0.00 0.00 0.00

2.i. To Stormwater Planter, 
Urban Bioretention (Spec #9, Appendix A)

40 0 0 0 0 25 0.00 0.00 0.00 0.00 40 0.00 0.00 0.00 0.00

3. Permeable Pavement  (RR) 3. Permeable Pavement  (RR)

3.a. Permeable Pavement #1 (Spec #7) 45 0 0 0 0 25 0.00 0.00 0.00 0.00 25 0.00 0.00 0.00 0.00

3.b. Permeable Pavement #2 (Spec #7) 75 0 0 0 25 0.00 0.00 0.00 25 0.00 0.00 0.00

4. Grass Channel (RR) 4. Grass Channel (RR)

4.a. Grass Channel A/B Soils (Spec #3) 20 0 0 0 0 15 0.00 0.00 0.00 0.00 20 0.00 0.00 0.00 0.00

4.b. Grass Channel C/D Soils (Spec #3) 10 0 0 0 0 15 0.00 0.00 0.00 0.00 20 0.00 0.00 0.00 0.00

4.c. Grass Channel with Compost Amended Soils 
as per specs (see Spec #4)

20 0 0 0 0 15 0.00 0.00 0.00 0.00 20 0.00 0.00 0.00 0.00

`

5. Dry Swale (RR) 5. Dry Swale (RR)

5.a. Dry Swale #1 (Spec #10) 40 0 0 0 0 20 0.00 0.00 0.00 0.00 25 0.00 0.00 0.00 0.00

5.b. Dry Swale #2 (Spec #10) 60 0 0 0 0 40 0.00 0.00 0.00 0.00 35 0.00 0.00 0.00 0.00

6. Bioretention (RR) 6. Bioretention (RR)
6.a. Bioretention #1 or Micro-Bioretention #1 or 

Urban Bioretention (Spec #9)
40 0.35 0.16 0 347 520 867 25 0.00 0.54 0.30 0.24 40 0.00 3.89 2.49 1.40

6.b. Bioretention #2 or Micro-Bioretention #2 
(Spec #9)

80 0.56 0.11 0 707 177 883 50 0.00 0.55 0.50 0.06 60 0.00 3.97 3.65 0.32

7. Infiltration (RR) 7. Infiltration (RR)

7.a. Infiltration #1 (Spec #8) 50 0 0 0 0 25 0.00 0.00 0.00 0.00 15 0.00 0.00 0.00 0.00

7.b. Infiltration #2 (Spec #8) 90 0 0 0 0 25 0.00 0.00 0.00 0.00 15 0.00 0.00 0.00 0.00

8. Extended Detention Pond (RR) 8. Extended Detention Pond (RR)

8.a. ED #1 (Spec #15) 0 0 0 0 0 15 0.00 0.00 0.00 0.00 10 0.00 0.00 0.00 0.00

Downstream Practice to be 
Employed

     Total Phosphorus Available for Removal in D.A. A (lb/yr)

Post Development Treatment Volume in D.A. A (ft3)

CLEAR  BMP AREAS

1 of 3
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D.A. A

8.b. ED #2 (Spec #15) 15 0 0 0 0 15 0.00 0.00 0.00 0.00 10 0.00 0.00 0.00 0.00

9. Sheetflow to Filter/Open Space (RR)
9.a. Sheetflow to Conservation Area, A/B Soils 

(Spec #2)
75 0 0 0 0 0 0.00 0.00 0.00 0.00 0 0.00 0.00 0.00 0.00

9.b. Sheetflow to Conservation Area, C/D Soils 
(Spec #2)

50 0 0 0 0 0 0.00 0.00 0.00 0.00 0 0.00 0.00 0.00 0.00

9.c. Sheetflow to Vegetated Filter Strip, A Soils or 
Compost Amended B/C/D Soils 

(Spec #2 & #4)
50 0 0 0 0 0 0.00 0.00 0.00 0.00 0 0.00 0.00 0.00 0.00

TOTAL IMPERVIOUS COVER TREATED (ac) 3.43 AREA CHECK: OK.
TOTAL MANAGED TURF AREA TREATED (ac) 0.91 AREA CHECK: OK.

TOTAL RUNOFF REDUCTION IN D.A. A (ft3) 6,325

TOTAL PHOSPHORUS AVAILABLE FOR REMOVAL IN D.A. A (lb/yr) 19.01
TOTAL PHOSPHORUS REMOVED WITH RUNOFF REDUCTION PRACTICES IN D.A. A (lb/yr) 4.11 TOTAL RUNOFF REDUCTION IN D.A. A (ft3) 6,325

TOTAL PHOSPHORUS REMAINING AFTER APPLYING RUNOFF REDUCTION PRACTICES IN D.A. A (lb/yr) 14.91 NITROGEN REMOVED WITH RUNOFF REDUCTION PRACTICES IN D.A. A (lb/yr) 29.81

SEE WATER QUALITY COMPLIANCE TAB FOR SITE COMPLIANCE CALCULATIONS            SEE WATER QUALITY COMPLIANCE TAB FOR SITE CALCULATIONS (Information Only)

10. Wet Swale (no RR)

10.a. Wet Swale #1 (Spec #11) 0 0 0 0 0 20 0.00 0.00 0.00 0.00 25 0.00 0.00 0.00 0.00

10.b. Wet Swale #2 (Spec #11) 0 0 0 0 0 40 0.00 0.00 0.00 0.00 35 0.00 0.00 0.00 0.00

11.  Filtering Practices (no RR)

11.a.Filtering Practice #1 (Spec #12) 0 0 0 0 0 60 0.00 0.00 0.00 0.00 30 0.00 0.00 0.00 0.00

11.b. Filtering Practice #2 (Spec #12) 0 0 0 0 0 65 0.00 0.00 0.00 0.00 45 0.00 0.00 0.00 0.00

12. Constructed Wetland (no RR) 12. Constructed Wetland (no RR)

12.a.Constructed Wetland #1 (Spec #13) 0 0 0 0 0 50 0.00 0.00 0.00 0.00 25 0.00 0.00 0.00 0.00

12.b. Constructed Wetland #2 (Spec #13) 0 0 0 0 0 75 0.00 0.00 0.00 0.00 55 0.00 0.00 0.00 0.00

13. Wet Ponds (no RR)

13.a. Wet Pond #1 (Spec #14) 0 0 0 0 0 50 0.00 0.00 0.00 0.00 30 0.00 0.00 0.00 0.00

13.b. Wet Pond #1 (Coastal Plain) (Spec #14) 0 0 0 0 0 45 0.00 0.00 0.00 0.00 20 0.00 0.00 0.00 0.00

13.c. Wet Pond #2 (Spec #14) 0 0 0 0 0 75 0.00 0.00 0.00 0.00 40 0.00 0.00 0.00 0.00

13.d. Wet Pond #2 (Coastal Plain) (Spec #14) 0 0 0 0 0 65 0.00 0.00 0.00 0.00 30 0.00 0.00 0.00 0.00

14.a. Manufactured Treatment Device-
Hydrodynamic

0 0 0 0 0 20 0.00 0.00 0.00 0.00 0 0.00 0.00 0.00 0.00

14.b. Manufactured Treatment Device-Filtering 0 0 0 0 0 20 0.00 0.00 0.00 0.00 0 0.00 0.00 0.00 0.00

14.c. Manufactured Treatment Device-Generic 0 0 0 0 0 20 0.00 0.00 0.00 0.00 0 0.00 0.00 0.00 0.00

TOTAL IMPERVIOUS COVER TREATED (ac) 3.43 AREA CHECK: OK.
TOTAL MANAGED TURF AREA TREATED (ac) 0.91 AREA CHECK: OK.

TOTAL PHOSPHORUS REMOVAL REQUIRED ON SITE (lb/yr) 3.81

TOTAL PHOSPHORUS AVAILABLE FOR REMOVAL IN D.A. A (lb/yr) 19.01
TOTAL PHOSPHORUS REMOVED WITHOUT RUNOFF REDUCTION PRACTICES IN D.A. A (lb/yr) 0.00

TOTAL PHOSPHORUS REMOVED WITH RUNOFF REDUCTION PRACTICES IN D.A. A (lb/yr) 4.11
TOTAL PHOSPHORUS LOAD REDUCTION ACHIEVED IN D.A. A (lb/yr) 4.11

TOTAL PHOSPHORUS REMAINING AFTER APPLYING BMP LOAD REDUCTIONS IN D.A. A (lb/yr) 14.91

14. Manufactured Treatment Devices (no RR)

11.  Filtering Practices (no RR)

13. Wet Ponds (no RR)

14. Manufactured BMP (no RR)

10. Wet Swale (Coastal Plain) (no RR)

9. Sheetflow to Filter/Open Space (RR)
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D.A. A

SEE WATER QUALITY COMPLIANCE TAB FOR SITE COMPLIANCE CALCULATIONS

NITROGEN REMOVED WITH RUNOFF REDUCTION PRACTICES IN D.A. A (lb/yr) 29.81
NITROGEN REMOVED WITHOUT RUNOFF REDUCTION PRACTICES IN D.A. A (lb/yr) 0.00

TOTAL NITROGEN REMOVED IN D.A. A (lb/yr) 29.81

3 of 3
4/21/2020
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Site Results (Water Quality Compliance)
Area Checks D.A. A D.A. B D.A. C D.A. D D.A. E AREA CHECK

FOREST/OPEN SPACE (ac) 0.00 0.00 0.00 0.00 0.00 OK.
IMPERVIOUS COVER (ac) 7.52 0.00 0.00 0.00 0.00 OK.

IMPERVIOUS COVER TREATED (ac) 3.43 0.00 0.00 0.00 0.00 OK.
MANAGED TURF AREA (ac) 4.81 0.00 0.00 0.00 0.00 OK.

MANAGED TURF AREA TREATED (ac) 0.91 0.00 0.00 0.00 0.00 OK.
AREA CHECK  OK. OK. OK. OK. OK.

Site Treatment Volume (ft3) 30,263

Runoff Reduction Volume and TP By Drainage Area
D.A. A D.A. B D.A. C D.A. D D.A. E TOTAL

RUNOFF REDUCTION VOLUME ACHIEVED (ft3) 6,325 0 0 0 0 6,325
TP LOAD AVAILABLE FOR REMOVAL  (lb/yr) 19.01 0.00 0.00 0.00 0.00 19.01

TP LOAD REDUCTION ACHIEVED  (lb/yr) 4.11 0.00 0.00 0.00 0.00 4.11
TP LOAD REMAINING  (lb/yr) 14.91 0.00 0.00 0.00 0.00 14.91

NITROGEN LOAD REDUCTION ACHIEVED  (lb/yr) 29.81 0.00 0.00 0.00 0.00 29.81

Total Phosphorus  LINEAR PROJECT:
FINAL POST-DEVELOPMENT TP LOAD (lb/yr) 19.01

TP LOAD REDUCTION REQUIRED (lb/yr) 3.81
TP LOAD REDUCTION ACHIEVED  (lb/yr) 4.11

TP LOAD REMAINING (lb/yr): 14.91
REMAINING TP LOAD REDUCTION REQUIRED (lb/yr): 0.00 **

Total Nitrogen (For Information Purposes)
POST-DEVELOPMENT LOAD (lb/yr) 136.02

NITROGEN LOAD REDUCTION ACHIEVED  (lb/yr) 29.81
REMAINING POST-DEVELOPMENT NITROGEN LOAD (lb/yr) 106.22

** TARGET TP REDUCTION EXCEEDED BY 0.29 LB/YEAR **



Runoff Volume and Curve Number Calculations

1-year storm 2-year storm 10-year storm
2.62 3.17 4.87

*Notes (see below):

A Soils B Soils C Soils D Soils Total Area (acres): 12.33

Area (acres) 0.00 0.00 0.00 0.00

CN 30 55 70 77 6,325
Area (acres) 0.00 0.00 0.32 4.49

CN 39 61 74 80

Area (acres) 0.00 0.00 0.01 7.51
CN 98 98 98 98

CN(D.A. A)
91

1-year storm 2-year storm 10-year storm
1.72 2.23 3.86

1.58 2.09 3.71

Adjusted CN* 89 89 90
….

*See Notes above

A Soils B Soils C Soils D Soils Total Area (acres): 0.00

Area (acres) 0.00 0.00 0.00 0.00
CN 30 55 70 77 0

Area (acres) 0.00 0.00 0.00 0.00
CN 39 61 74 80

Area (acres) 0.00 0.00 0.00 0.00
CN 98 98 98 98

CN(D.A. B)

0

1-year storm 2-year storm 10-year storm
0.00 0.00 0.00

0.00 0.00 0.00

Adjusted CN* 0 0 0
*See Notes above

A Soils B Soils C Soils D Soils Total Area (acres): 0.00

Area (acres) 0.00 0.00 0.00 0.00
CN 30 55 70 77 0

Area (acres) 0.00 0.00 0.00 0.00
CN 39 61 74 80

Area (acres) 0.00 0.00 0.00 0.00
CN 98 98 98 98

CN(D.A. C)

0

1-year storm 2-year storm 10-year storm
0.00 0.00 0.00

0.00 0.00 0.00

Adjusted CN* 0 0 0
*See Notes above

A Soils B Soils C Soils D Soils Total Area (acres): 0.00

Area (acres) 0.00 0.00 0.00 0.00
CN 30 55 70 77 0

Area (acres) 0.00 0.00 0.00 0.00
CN 39 61 74 80

Area (acres) 0.00 0.00 0.00 0.00
CN 98 98 98 98

CN(D.A. D)
0

1-year storm 2-year storm 10-year storm
0.00 0.00 0.00

0.00 0.00 0.00

Adjusted CN* 0 0 0
*See Notes above

A Soils B Soils C Soils D Soils Total Area (acres): 0.00

Area (acres) 0.00 0.00 0.00 0.00

CN 30 55 70 77 0
Area (acres) 0.00 0.00 0.00 0.00

CN 39 61 74 80

Area (acres) 0.00 0.00 0.00 0.00
CN 98 98 98 98

CN(D.A. E)
0

1-year storm 2-year storm 10-year storm
0.00 0.00 0.00

0.00 0.00 0.00

Adjusted CN* 0 0 0
*See Notes above

.

Runoff Reduction 
Volume (ft3):

Runoff Reduction 
Volume (ft3):

Drainage Area B
Forest/Open Space -- undisturbed, protected 

forest/open space or reforested land

Drainage Area Curve Numbers and Runoff Depths*
Curve numbers (CN, CNadj) and runoff depths (RV Developed ) are computed with and without reduction practices.

RVDeveloped (watershed-inch)  with Runoff Reduction*

Impervious Cover 

Drainage Area A

RVDeveloped (watershed-inch)  with no Runoff Reduction*

Managed Turf -- disturbed, graded for yards or other turf 

to be mowed/managed

Forest/Open Space -- undisturbed, protected 

forest/open space or reforested land

Managed Turf -- disturbed, graded for yards or other turf 

to be mowed/managed

Managed Turf -- disturbed, graded for yards or other turf 

to be mowed/managed

Managed Turf -- disturbed, graded for yards or other turf 

to be mowed/managed

RVDeveloped (watershed-inch)  with Runoff Reduction*

Drainage Area C

Drainage Area D

RVDeveloped (watershed-inch)  with no Runoff Reduction*

Impervious Cover 

RVDeveloped (watershed-inch)  with Runoff Reduction*

Forest/Open Space -- undisturbed, protected 

forest/open space or reforested land

Managed Turf -- disturbed, graded for yards or other turf 

to be mowed/managed

Impervious Cover 

RVDeveloped (watershed-inch)  with no Runoff Reduction*

Runoff Reduction 
Volume (ft3):

[1] The curve numbers and runoff volumes computed in this spreadsheet for each drainage area are limited in their applicability for determining and demonstrating compliance with water quantity 

requirements. See VRRM User's Guide and Documentation for additional information.

[2] Runoff Volume (RV) for pre- and post-development drainage areas must be in volumetric units (e.g., acre-feet or cubic feet) when using the Energy Balance Equation. Runoff measured in watershed-

inches and shown in the spreadsheet as RV(watershed-inch) can only be used in the Energy Balance Equation when the pre- and post-development drainage areas are equal. Otherwise RV(watershed-

inch) must be multiplied by the drainage area.

[3] Adjusted CNs are based on runoff reduction volumes as calculated in D.A. tabs. An alternative CN adjustment calculation for Vegetated Roofs is included in BMP specification No. 5.

Enter design storm rainfall depths (in):

Drainage Area E

RVDeveloped (watershed-inch)  with Runoff Reduction*

Impervious Cover 

Impervious Cover 

RVDeveloped (watershed-inch)  with no Runoff Reduction*
RVDeveloped (watershed-inch)  with Runoff Reduction*

Forest/Open Space -- undisturbed, protected 

forest/open space or reforested land

Forest/Open Space -- undisturbed, protected 

forest/open space or reforested land

Runoff Reduction 
Volume (ft3):

Runoff Reduction 
Volume (ft3):

RVDeveloped (watershed-inch)  with no Runoff Reduction*

Use NOAA Atlas 14 (http://hdsc.nws.noaa.gov/hdsc/pfds/)



Virginia Runoff Reduction Method Worksheet

DEQ Virginia Runoff Reduction Method Re-Development Compliance Spreadsheet  - Version 3.0 

BMP Design Specifications List: 2013 Draft Stds & Specs

Date: 43917 43
12.33

Site Land Cover Summary

Pre-ReDevelopment Land Cover  (acres)
A soils B Soils C Soils D Soils Totals % of Total

Forest/Open (acres) 0.00 0.00 0.33 0.74 1.07 9
Managed Turf (acres) 0.00 0.00 0.00 3.45 3.45 28
Impervious Cover (acres) 0.00 0.00 0.00 7.81 7.81 63

12.33 100

Post-ReDevelopment Land Cover  (acres)
A soils B Soils C Soils D Soils Totals % of Total

Forest/Open (acres) 0.00 0.00 0.00 0.00 0.00 0
Managed Turf (acres) 0.00 0.00 0.32 4.49 4.81 39
Impervious Cover (acres) 0.00 0.00 0.01 7.51 7.52 61

12.33 100

Site Tv and Land Cover Nutrient Loads

Post-
ReDevelopment

Post-
Development 

(New Impervious)

Adjusted Pre-
ReDevelopment

Pre-
ReDevelopment 
TP Load per acre

(lb/acre/yr)

Final Post-Development 
TP Load per acre 

(lb/acre/yr)

Post-ReDevelopment TP 
Load per acre 
(lb/acre/yr)

Site Rv 0.68 -- 0.68 1.54 1.54 1.54

Treatment Volume (ft3) 30,263 -- 30,246
TP Load (lb/yr) 19.01 -- 19.00

Total TP Load Reduction Required (lb/yr) 3.81 0

Pre-
ReDevelopment

TN Load (lb/yr) 135.95

Site Summary
Project Title: Reston Redevelopment Plan

Final Post-Development Load 
(Post-ReDevelopment & New Impervious) 

136.02

3.81

Final Post-Development 
(Post-ReDevelopment 

& New Impervious)

0.68
30,263
19.01

Total Disturbed Acreage: 
Total Rainfall (in):

Summary Print



Virginia Runoff Reduction Method Worksheet

Site Compliance Summary

Total Runoff Volume Reduction (ft3)  6,325

Total TP Load Reduction Achieved (lb/yr) 4.11

Total TN Load Reduction Achieved (lb/yr) 29.81

Remaining Post Development TP Load 
(lb/yr) 14.91

Remaining TP Load Reduction (lb/yr) 
Required 0.00 ** TARGET TP REDUCTION EXCEEDED BY 0.29 LB/YEAR **

Maximum % Reduction Required Below 
Pre-ReDevelopment Load 20%

Summary Print



Virginia Runoff Reduction Method Worksheet

Drainage Area Summary

D.A. A D.A. B D.A. C D.A. D D.A. E Total
Forest/Open (acres) 0.00 0.00 0.00 0.00 0.00 0.00
Managed Turf (acres) 4.81 0.00 0.00 0.00 0.00 4.81
Impervious Cover (acres) 7.52 0.00 0.00 0.00 0.00 7.52
Total Area (acres) 12.33 0.00 0.00 0.00 0.00 12.33

Drainage Area Compliance Summary

D.A. A D.A. B D.A. C D.A. D D.A. E Total
TP Load Reduced (lb/yr) 4.11 0.00 0.00 0.00 0.00 4.11
TN Load Reduced (lb/yr) 29.81 0.00 0.00 0.00 0.00 29.81

Summary Print



Virginia Runoff Reduction Method Worksheet

Runoff Volume and CN Calculations

1-year storm 2-year storm 10-year storm 
Target Rainfall Event (in) 2.62 3.17 4.87

Drainage Areas RV & CN Drainage Area A Drainage Area B Drainage Area C Drainage Area D Drainage Area E
CN 91 0 0 0 0

RR (ft3) 6,325 0 0 0 0
RV wo RR (ws-in) 1.72 0.00 0.00 0.00 0.00
RV w RR (ws-in) 1.58 0.00 0.00 0.00 0.00

CN adjusted 89 0 0 0 0
RV wo RR (ws-in) 2.23 0.00 0.00 0.00 0.00
RV w RR (ws-in) 2.09 0.00 0.00 0.00 0.00

CN adjusted 89 0 0 0 0
RV wo RR (ws-in) 3.86 0.00 0.00 0.00 0.00
RV w RR (ws-in) 3.71 0.00 0.00 0.00 0.00

CN adjusted 90 0 0 0 0

1-year return period

2-year return period

10-year return period

Summary Print
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Version 2.8 - June 2014 - 2011 BMP Stds & Specs

1 Fixed summary sheet - totals /percentage column fixed
2 Corrected nitrogen efficiency percentages
3 Corrected the Rv value in column J for managed turf
4 Checked and revised runoff reduction credit values assigned

Version 3.0 - 2011 and draft 2013 BMP Stds & Specs

General
1 Added error checks and user prompts to Site tab, DA tabs, and Runoff Volume and CN tab for data input errors.
2 Various format changes thoughout the spreadsheet.
3 Combined 2011 and 2013 BMP spreadsheets into one spreadsheet with a user selection option included in Site tab.
4 User input cell color changed from cyan blue to green; calculation cells changed from mid-grey to light grey; and added final result cell in indigo.

Site tab
5 Locked annual rainfall of 43 inches for use throughout Virginia since regulatory site based TP load limit is based on this value.

6

7 Added button and shortcut (Ctrl+Shift+R) to clear user inputs from all worksheets.
8 Added shortcut (Ctrl+Shift+D) to clear land cover data from Site tab.
9 Added TP Baseline Load for adjusted pre-redevelopement portion (cell C58).

10
11 Added error messages when data input areas incomplete or not entered correctly.
12 Conditional formatting (Summary sections grayed out) when input information incomplete or incorrect.
13 Added Pre-redevelopment and Post-development load in lbs/acre/yr (row 57) for additional comparison purposes
14 Corrected error in excel formula for new impervious cover Rv.

15

16 Added section for Final Post-Development to Land Cover Summaries to show combination of redevelopment portion and new net impervious cover portion.

17

18
19
20
21

D.A. tabs
22 Added MTDs: Hydrodynamic, Filtering, Generic.
23 Added "Total BMP Treatment Volume (ft3)" column.
24 Rearranged previous Turf and Impervious input rows to adjacent cells in same row so each practice now located on 1 row only.
25 Consolidated BMP Practice heading and added (RR or no RR label) to each practice to identify those with and without Runoff Reduction.
26 Added  " Total Phosphorus Available for Removal in D.A. _ (lbs)".
27 Added button to clear BMP credit areas entered for each practice.
28 Added user prompts to assist with user-input Rainwater Harvesting runoff reduction credit, and MTDs.
29 Renamed Credit and Phosphorus/Nitrogen Efficiency column headers to Runoff Removal Credit and Phosphorus/Nitrogen Removal Efficiency for clarity.
30 Removed "RR" from Column headings referring to runoff volume and TP load from upstream practices (which may be RR or non-RR practices).
31 Renamed "10. Wet Swale (Coastal Plain)" to "10. Wet Swale" in BMP heading in order to improve clarity. The practice is well suited for but not limited to the Coastal Plain.
32 Renamed "14. Manufactured BMPs" section heading to "14. Manufactured Treatment Device"s for consistency with Virginia BMP Clearinghouse.
33 Added "Micro-Bioretention #1" and "Micro-Bioretention #2" to Bioretention headings (6.a and 6.b on tab, respectively) from Spec 9.
34 Replaced zero values from all data entry cells with blank cells, blocked out calculation and data entry cells where input or calculations are not applicable.

Water Quality Compliance tab
35 Optimized and reorganized for improved information output.
36 Added "Runoff Reduction Volume and TP By Drainage Area".
37 Added section for linear development projects  (rows 21-26)

Runoff Volume and CN tab
38 Reorganized and renamed Channel and Flood Protection tab to Runoff Volume and CN to more accurately reflect information provided.
39 Added user notes regarding limitations of Runoff Volume and CN tab for water quantity calculations.
40 Renamed CNweighted to CN(D.A. X) for the CNs based on soils and land cover types for each drainage area

Summary tab
41 Added "Print Preview" button.
42 Fixed runtime error in Summary tab update macro.
43 Added "BMP Treatment Volume",  "TP Load from Upstream practice", "TP Removed" and "TP remaining" columns to Summary tab.
44 Optimized macro efficiency and eliminated screen updating/flashing during macros.
45 Corrected Summary tab macro -Turf missing routine missing "<>".
46 Added additional pre and post site data onto Summary tab.
47 Added Error Summary Table to Summary tab (appears only if errors on Site tab or Drainage Area tabs are present)
48 Expanded and improved Runoff Coefficient and CN calculation section.
49 Added summary information for linear projects, only populates if applicable.

Added note (triggered to appear when applicable) below "Land Cover Summary for Redevelopment" - indicating that reduction below baseline TP load (<0.41 lbs/acre) not required as per 9VAC25-870-63. 

Corrected error in formula for total phosporus load reduction requirement. Previous formula was inconsistent with 9VAC25-870-63 A.2 and under certain circumstances provided erroneous TP load reduction 
requirement for development on prior developed lands.

Corrected errors in excel formula for total site area and Rv's in redevelopment portion: error appeared when soil types change between pre-redevelopment and post-development with no net increases in 
impervious increase.

Removed "protected" from  pre-redevelopment land cover type forest/open space since this is only required in post-development. (08/22/2017)
Added error notification to side error notes if total disturbed acreage entered is greater than post-development area entered. (08/22/2017)

Added option for linear development projects (row 6, and cells D64-G64)
Added data entry instruction when user inputs blank (row 8).

Added informational section in blue (columns B to F, rows 12-14) and input/error guide (columns H to K, rows 12-14) to indicate to users upfront when new net impervious cover is being triggered, when 10 or 20% reductions are being utilized, and 
when data entry is completed correctly.
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50 Macro glitch with MS Excel 2016 corrected. (08/22/2017)
51 Added Project Title and Date from Site tab. (8/22/2017)



Appendix I: Buildings Area Study 
 

 

 



 

 



 
 
 

 


