
FINAL DEVELOPMENT PLAN
PROVIDENCE DISTRICT  -   FAIRFAX COUNTY, VIRGINIA

7901 WESTPARK DRIVE

FDP 2011-PR-023-02
(CONCURRENT RZ/CDP 2011-PR-023)

ARBOR ROW - BLOCK "F"
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ENTIRE SITE LEED BOUNDARY
     Pre-Development: (To comply with PFM) (To comply with Comp. Plan)
Site Area (Ac) 1.84 1.73
Avg. Site Runoff CN 83 84
Time of Concentration 6 Min. 6 Min.
Q2 (cfs) 4.99 4.90
Q10 (cfs) 10.20 N/A

     Post-Development:
Avg. Site Runoff  CN 95 96
Time of Concentration 6 Min. 6 Min.
Site Area (Ac) 1.84 1.73
Q2 (cfs) Before infiltration and detention 7.54 7.24
Q2 (cfs) Allowable 4.99 3.68
Q10 (cfs) Before infiltration and detention 12.71 N/A
Q10 (cfs) Allowable 10.20 N/A

The peak flow Q values computed using Hydraflow software and the NRCS TR-55 method and a 24-Hr Storm

PEAK RUNOFF RATE COMPUTATIONS

An underground detention facility combined with the percolation trench will be used to reduce post-
development runoff below the allowable runoff peak rates.

LEED STORMWATER QUANTITY CREDIT COMPUTATIONS

Note: See SWM Limits map for 1.73 Ac. LEED boundary.

Using Graphical Peak Discharge Method

Project: AMT WHP 2/2/2012

Existing Conditons

Data: Drainage Area: 1.73 Acres
Runoff Curve Number: 84
S=1000/CN - 10 = 1.90
Time of Concentration: 0.1 Hours
Rainfall Type: II
Pond and Swamp Area: None

Storm Number 1 2 3
Frequency (Yrs) 1 2 10
24-Hr Rainfall (in.) 2.7 3.2 5.2
Runoff (in.) 1.27 1.68 3.45

TOTAL RUNOFF VOLUME (EXISTING CONDITIONS)
1 YR STORM: 1.73 AC X 1.27 7,996 CF
2 YR STORM: 1.73 AC X 1.68 10,565 CF

Project: AMT WHP 2/2/2012

Proposed Conditons

Data: Drainage Area: 1.73 Acres
Runoff Curve Number: 96
S=1000/CN - 10 = 0.47
Time of Concentration: 0.1 Hours
Rainfall Type: II
Pond and Swamp Area: None

Storm Number 1 2 3
Frequency (Yrs) 1 2 10
24-Hr Rainfall (in.) 2.7 3.2 5.2
Runoff (in.) 2.21 2.70 4.68

TOTAL RUNOFF VOLUME (PROPOSED CONDITIONS)
1 YR STORM: 1.73 AC X 2.21 13,878 CF
2 YR STORM: 1.73 AC X 2.70 16,955 CF

TOTAL RUNOFF VOLUME (ALLOWABLE RELEASE)

2-YEAR STORM REQUIRED VOLUME REDUCTION:
16,955 10,565 CF   = 9,032 CFCF LESS 75% OF

NOTE: ANOTHER METHOD OF COMPUTING RUNOFF VOLUMES MAY BE USED DURING
FINAL DESIGN AS APPROVED BY FAIRFAX COUNTY.

IN X 1FT/12IN X 43560 =
IN X 1FT/12IN X 43560 =

PER LEED, FOR SITES THAT HAVE GREATER THAN 50% IMPERVIOUS COVER IN THE
EXISTING CONDITION, THE POST-DEVELOPED STORMWATER RUNOFF VOLUME FOR
THE 2 YEAR STORM CANNOT EXCEED THE EXISTING CONDITIONS VOLUME LESS
25%.

IN X 1FT/12IN X 43560 =
IN X 1FT/12IN X 43560 =

     Pre-Development:
Area (Acres)
Existing Condition Imperviousness (%)
Hydrologic Soil Group *
Runoff Curve Number (CN)

     Post-Development: Acres % Acres %
Area Of Vegetated Roof (Some of Third Floor Terrace) 0.06 3.3 0.06 3.5
Area of Landscaped Areas 0.10 5.4 0.07 4.0
Remaining Areas 1.68 91.3 1.60 92.5

Total 1.84 100.0 1.73 100.0

     CN Factors
Green Roof (Extensive)
Landscaped Areas
Remaining Surfaces

Weighted Average

On-site Drainage Area That is Treated By Off-site Vegetated Swale ** 0.22 12 0 0

B B
83 84

* HSG B soil is based on 1990 Fairfax County soil map.  The 2011 County soil map lists the soil as number 95 -
Urban Land which lacks a specific HSG. Use of the HSG B is conservative for these SWM computations.

70 70

95 96
98

**  The vegetated swales will consist of a depressed streetscape area located in the Westpark Drive landscape
amenity panel modified to treat stormwater runoff. Vegetated swales provide runoff reduction according to the recent
County guidance on designing stormwater management for development in the Tysons Corner Urban Center area.
The runoff reduction provided by the vegetated swales in the streetscape is accounted for in the runoff volume
computations for the site area.

AMT DRAINAGE AREA SUMMARY

98

1.84
59

1.73
62

ENTIRE SITE
LEED

BOUNDARY

61 61

 

REQUIRED VOLUME REDUCTION FOR THE 2-YEAR STORM
ROUTED TO INFILTRATION TO SATISFY LEED CREDIT 6.1 9,032 CF

NET RUNOFF VOLUME FROM A 1" RAIN EVENT (AFTER RUNOFF
REDUCTION) ROUTED TO INFILTRATION TO SATISFY 1” RETENTION 5,364 CF

RUNOFF INFILTRATION VOLUME TO COMPLY WITH
COMPREHENSIVE PLAN GOALS 9,032 CF

ESTIMATED RUNOFF INFILTRATION VOLUME (TO BE INFILTRATED
WITHIN 3 DAYS PER NOVA BMP HANDBOOK,
DESIGN RATE OF 0.52"/HR) 9,032 CF

THE INFILTRATION VOLUME PROVIDED IS APPROXIMATELY 9,036 CF WHICH
EXCEEDS THE REQUIRED VOLUME TO MEET THE COMPREHENSIVE PLAN
GOALS. IT IS NOT PRACTICABLE TO RETAIN SMALL AREAS OF THE SITE
PERIPHERY DUE TO REQUIRED SITE GRADING, HOWEVER, THE FULL 1” RAIN
EVENT CAN BE RETAINED ON SITE BY OVER RETAINING UP TO 1.4” OF RAIN
THAT FALLS ON THE BUILDING ROOF IF THE RUNOFF REDUCTION MEASURES
AND COMPUTATIONS SHOWN HEREIN ARE APPROVED BY THE COUNTY. IF THE
RUNOFF REDUCTION MEASURES AND/OR COMPUTATIONS SHOWN HEREIN
ARE NOT APPROVED BY DPWES, THE APPLICANT WILL WORK WITH THE
COUNTY TO RETAIN THE FIRST 1” OF RAINFALL TO THE EXTENT PRACTICABLE
IN ACCORDANCE WITH THE COMPREHENSIVE PLAN GOAL.

COMPLIANCE:

THIS PROJECT PROPOSES TO REDUCE RUNOFF VOLUME THROUGH THE USE
OF VEGETATED ROOF ON THE OFFICE BUILDING, VEGETATED SWALES IN THE
WESTPARK DRIVE STREETSCAPE AND INFILTRATION AS DESCRIBED BELOW:

1. VEGETATED (GREEN) ROOF - .  A PORTION OF THE OFFICE BUILDING
ROOF IS BEING PROPOSED AS A GREEN ROOF WHICH WILL REDUCE
THE OVERALL RUNOFF VOLUME FROM THE SITE.

2. VEGETATED SWALES – VEGETATED SWALES (AKA DRY SWALES) ARE
PROPOSED FOR THE WESTPARK DRIVE STREETSCAPE AMENITY PANEL
AND WILL CONSIST OF A SYSTEM OF SHALLOW SWALES DESIGNED TO
TREAT STORMWATER RUNOFF.  THE VEGETATED SWALES WILL BE
INTERSPERSED WITH STREET TREES.  THE VEGETATED SWALES WILL
COLLECT WATER FROM MUCH OF THE NARROW STRIP OF LAND THAT
LIES BETWEEN THE PROPOSED BUILDING/PARKING GARAGE WALL AND
THE STREET AS WELL AS THE RUNOFF FROM THE EAST ENTRANCE
PLAZA .  ACCORDING TO THE RECENT FAIRFAX COUNTY GUIDANCE FOR
DESIGNING STORMWATER FACILITIES TO COMPLY WITH THE TYSONS
STORMWATER GOALS, DRY SWALES CAN REDUCE THE VOLUME OF
STORMWATER RUNOFF BY UP TO 100%.

3. RAINWATER HARVESTING – RAINWATER FROM THE OFFICE BUILDING
ROOF WILL BE D RECTED TO A CISTERN.  SOME OF THIS COLLECTED
RAINWATER RUNOFF WILL BE USED FOR ON-SITE IRRIGATION. THE
UNUSED BALANCE OF THE RAINWATER IN THE CISTERN WILL BE
DIRECTED TO THE NFILTRATION FACILITY DISCUSSED BELOW.

4. INFILTRATION -   MOST OF THE SITE’S RUNOFF WILL BE DIRECTED
TOWARDS THE INFILTRATION FACILITY (SEE PLAN ON SHEET P.502).
THESE AREAS INCLUDE THE RUNOFF FROM THE ROOFS AND MUCH OF
THE WESTERN PLAZA.  THE VOLUME OF RUNOFF REDUCTION FOR A 2-
YEAR STORM REQUIRED BY LEED AS WELL AS THE RUNOFF FROM A 1"
RAIN EVENT FROM THE INFILTRATION AREA'S DRAINAGE AREA WILL BE
RETAINED ON SITE AND INFILTRATED THROUGH A PERCOLATION
TRENCH.

THE RESULTS ARE SUMMARIZED BELOW.

COMPLIANCE SUMMARY

http://www.WLPINC.com/
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Site Name:

Description:

Post-Development Land Cover
data input cells highlighted in yellow

Drainage Area A Land Cover Type *
HSG A
soils

HSG B
Soils

HSG C
Soils

HSG D
Soils

HSG A soils HSG B Soils HSG C Soils HSG D Soils Totals
Forest / Preserved Open Space - Undisturbed, protected

forest and open space or reforested land
0.02 0.03 0.04 0.05

0.00 Managed Turf 0.15 0.20 0.22 0.25

0.10 0.10 Impervious Cover 0.95 0.95 0.95 0.95

1.74 1.74

Total 1.84

Land Cover Summary
Drainage Area B Forest / Preserved Open Space (ac) 0.00

HSG A soils HSG B Soils HSG C Soils HSG D Soils Totals Weighted Rv (forest) 0.00
0.00 % Forest 0%

Managed Turf (acres) 0.00 Managed Turf (acres) 0.10

Impervious Cover (acres) 0.00 Weighted Rv (turf) 0.20

Total 0.00 % Managed Turf 5%

Drainage Area C Impervious Cover (acres) 1.74
HSG A soils HSG B Soils HSG C Soils HSG D Soils Totals Rv (impervious) 0.95

0.00 % Impervious 95%

Managed Turf (acres) 0.00 Total Site Area (acres) 1.84

Impervious Cover (acres) 0.00 Site Rv 0.91

Total 0.00 Rainfall / Runoff Summary
Target Rainfall to Retain Onsite (inches) 1.0

Drainage Area D 1-inch Rainfall Volume for entire site (cf) 6,679
HSG A soils HSG B Soils HSG C Soils HSG D Soils Totals Volume Not Converted to Runoff (cf) 606

0.00 1-inch Runoff Volume for entire site (cf) 6,073

Managed Turf (acres) 0.00 Runoff Reduction Summary

Impervious Cover (acres)
0.00 Target Runoff Reduction Volume (cf) 6,073

Total 0.00 Runoff Reduction Volume Achieved (cf) 6,389
Total Runoff Volume Retained (cf) 6,995

Drainage Area E Total Area of Site Captured in a BMP (acres) 1.59
HSG A soils HSG B Soils HSG C Soils HSG D Soils Totals

0.00

Managed Turf (acres) 0.00 Total Site Area Captured by a BMP (%) 86%

Impervious Cover (acres) 0.00

Total 0.00

Tysons Corner Comprehensive Plan Stormwater Conformance Spreadsheet - Beta Version 4-18-2012

Rv Coefficients

* See the instructions tab for a definition of each land cover type.

Forest / Preserved Open Space -
Undisturbed, protected forest and open

Arbor Row - Block F

AMT redevelopment

Conformance with Comprehensive Plan Goal

Rainfall Depth Retained Onsite (inch) 1.00

Land Cover Type

Land Cover Type

Land Cover Type

Land Cover Type

Land Cover Type

Forest / Preserved Open Space -
Undisturbed, protected forest and open

Forest / Preserved Open Space -
Undisturbed, protected forest and open

Forest / Preserved Open Space -
Undisturbed, protected forest and open

Forest / Preserved Open Space -
Undisturbed, protected forest and open

Managed Turf (acres)

Impervious Cover (acres)

Tysons Corner Comprehensive Plan Stormwater Conformance Spreadsheet - Beta Version 4-18-2012 Site Name: Arbor Row - Block F

Drainage Area A Post-Development Land Cover HSG A soils HSG B Soils HSG C Soils HSG D Soils Totals
Forest / Preserved Open Space 0.00 0.00 0.00 0.00 0.00 Rv (turf) 0.20 data input cells highlighted

Managed Turf 0.00 0.10 0.00 0.00 0.10 Rv (impervious) 0.95
Impervious Cover 0.00 1.74 0.00 0.00 1.74

D.A. Total (acres) 1.84 Runoff from 1" Rainfall (cf) = 6,073

Apply Runoff Reduction Practices Description of Area
Roof Area

Contributing
to RWH (ac)

Design
Rainfall for
RWH (in)

Max Volume
Captured by
Practice (cf)

Input %
RR from
Model

Est'd %
Credit

Volume
Received from

Upstream
Practices (cf)

Total Volume
Received by
Practice (cf)

Avg Daily
Drawdown
(gallons)

Available
Cistern
Volume
(gallons)

Runoff
Reduction

Vol (cf)

Remaining
Volume (cf)

Downstream Practice

Rooftop Rainwater Harvesting Bldg but not garage 0.65 1.40 3,138 3% 0 3,138 94 3,162 Infiltration Practice

Apply Runoff Reduction Practices Description of Area

Impervious
Cover in

Contributing
D.A. (ac)

Managed
Turf in

Contributing
D.A. (ac)

Max Volume
Received by
Practice (ft3)

%
Credit

Volume
Received from

Upstream
Practices (ft3)

Total Volume
Received by
Practice (ft3)

Surface Area
of Practice

(ft2)

Storage Vol
Provided by
Practice (ft3)

Runoff
Reduction

Vol (ft3)

Remaining
Volume (ft3)

Downstream Practice

Infiltration Practice 0.63 0.04 2,202 100% 3,162 5,364 N/A 9,032 5,364 0
Vegetated Roof 0.06 N/A 207 100% N/A 207 N/A 207 207 0
Permeable Pavement - DCR Level 2 Design Spec N/A 0 100% N/A 0 N/A 0 0

Permeable Pavement - DCR Level 1 Design Spec N/A 0 N/A N/A 0 N/A 0 0

Bioretention - DCR Level 2 Design Spec (enhanced) 0 100% 0 0 N/A 0 0
Bioretention - DCR Level 1 Design Spec (standard) 0 60% 0 0 N/A 0 0
Disconnection to A/B Soils or Compost-Amended Filter
Path N/A 0 N/A 0 0 N/A 0 0

Simple Disconnection to C/D Soils N/A 0 N/A 0 0 N/A 0 0

Simple Disconnection to  Conservation Area N/A 0 N/A 0 0 N/A 0 0

Disconnection to Bioretention 0 100% 0 0 N/A 0 0
Disconnection to Dry Well/French Drain-DCR Level 2
Design

N/A 0 100% 0 0 N/A 0 0

Disconnection to Dry Well/French Drain-DCR Level 1
Design

N/A 0 50% 0 0 N/A 0 0

Disconnection to Stormwater Planter, Extended Tree Pit,
or Curb Extension (Urban Bioretention) N/A 0 100% 0 0 N/A 0 0

Dry Swale - DCR Level 2 Design Spec 0.21 724 100% 0 724 N/A 724 724 0
Dry Swale - DCR Level 1 Design Spec 0 40% 0 0 N/A 0 0

Grass Channel A/B Soils 0 20% 0 0 N/A N/A 0 0

Grass Channel C/D Soils 0 10% 0 0 N/A N/A 0 0

Grass Channel with Compost Amended Soils 0 30% 0 0 N/A N/A 0 0

Extended Detention Pond 0 10% 0 0 N/A N/A 0 0

Sheetflow to Conservation Area with A/B Soils 0 N/A 0 0 N/A 0 0 N/A

Sheetflow to Conservation Area with C/D Soils 0 N/A 0 0 N/A 0 0 N/A

Sheetflow to Vegetated Filter Strip
in A/B Soils or Amended C/D Soils 0 N/A 0 0 N/A 0 0 N/A

Proprietary / Other practice not listed above 0 0 0 N/A 0 0
1.55 0.04

Total Drainage Area Treated (acres): 1.59 Runoff Reduction Volume Achieved for Drainage Area A (cubic feet): 6,389

See Site Data and Summary Tab for Site Results

Reduce vol. through permeable pavement
by 0.045 cf/sf of permeable pavement.

Reduce volume by 0.09 cu. ft per sq. ft. of
conservation area.

Totals:

Subtract 100% of provided storage vol.
Subtract 60% of provided storage vol.
Reduce volume to conservation area by
0.04 cu. ft per sq. ft. of conservation area.
Reduce volume to conservation area by
0.02 cu. ft per sq. ft. of conservation area.
Reduce volume to conservation area by
0.06 cu. ft per sq. ft. of conservation area.
Subtract 100% of provided storage vol.

Subtract 100% of provided storage vol.

Reduce volume by 0.06 cu. ft per sq. ft. of
conservation area.
Subtract % Credit of provided storage vol.

Reduce volume by 0.04 cu. ft per sq. ft. of
conservation area.

Estimate RWH RR % Credit

Reduce volume conveyed through grass
channel by 10%.
Reduce volume conveyed through grass
channel by 30%.
Reduce volume directed to extended
detention pond by 10%.

Subtract 50% of provided storage vol.

Subtract 100% of provided storage vol.

Subtract 100% of provided storage vol.
Subtract 40% of provided storage vol.
Reduce volume conveyed through grass
channel by 20%.

RWHS Credit

Runoff Reduction % Credit from
Continuous-Simulation Model

Subtract 100% of provided storage vol.
Subtract 100% of provided storage vol.
Subtract 100% of provided storage vol.

Description of Credit

http://www.WLPINC.com/
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