
McGuireWoods LlP 
1750 Tysons Boulevard 

Suite 1800 
tysons Corner, VA 22102-421 5 

TeI703.712.S000 
Fax 703 .712;5050~e 

www.mcguirewoods.com 

Richard T. Lunge, III McGUIREWCDDS 
Direct:703.712.5003 

Ms. Margaret Rhodes 
Arlington County 

January 9, 2015 

Department of Community Planning, Housing & Development 
th Floor . 
2100 Clarendon Boulevard 
Arlington, Virginia 22201 

Re: Washington Vista Apartments 
1411 Key Boulevard & 1541 N. Colonial Terrace 
RPC Nos. 16·014·057 & 16·014·056, respectively (the "Site") 

Dear Ms. Rhodes: 

tl unger@mcguirewoods.com 
Direct Fax: 703.712.5247 

On behalf of NVR, Inc., we hereby submit an application for a change in the 
General Land Use Plan ("GLUP") designation for the above· referenced property. Since 
this application is unique in that a rezoning is not proposed in conjunction, as is 
normally the practice, pursuant to conversations with Planning Staff, we were instructed 
to submit the attached documents at this time, with the understanding that additional 
documents or additional fees may be required: 

1. Five (5) copies of the GLUP Amendment request letter. 
2. Five (5) copies of a GLUP map showing GLUP designations for site and 

surrounding area. 
3. Five (5) copies of zoning map showing zoning for site and surrounding areR 
4. Five (5) copies of the Transportation Impact Study (TIA). 
5. Five (5) sets of graphics thought to be helpful with the evaluation . 

. 6. Fee check in the amount of $4,589.55 ($4,371 DES review fee, plus 5% 
automation enhancement fee) 

Thank you for your assistance with this request. If, after you review, additional 
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information is required, please contact me: and I will be happy to provide what is 
needed. We look forward to working with you. '-)1 s,/ce?! / .~ 

7- ~j/ 
Tad Lunger, {qUire 

encs. 

63S98060.:.1.00c 

i'j 
" . ii' , 
f ' 
I 

I , 



.' 

, McGuireWoods lLP 
1750 T)'50ns Boulevard 

Suite 1800 
Tysons Corner, VA 22 1 02·42 15 

Tel 701.712.5000 
Fax 703.712.5050 

www.mcguirewoods.com 

Richard T. lunger III M GUIREWCDDS 
Di,ec!: 70J.712.5OOJ C 

Ms. Margaret Rhodes 
Arlington County 

January 9, 2015 

Department of Community Planning, Housing & Development 
ih Floor 
2100 Clarendon Boulevard 
Arlington, Virginia 22201 

Re: Washington Vista Apartments 
1411 Key Boulevard & 1541 N. Colonial Terrace 
RPC Nos. 16-014·057 & 16-014-056, respectively (the "Site") 

Dear Ms. Rtlcides: ' 

llungerOmcguirewoods.com 
Direct Fax: 703.712.5247 

On behalf of NVR, Inc. (the "Applicant"), we hereby submit an application for a 
change in the General Land Use Plan ("GLUP") designation for the above-referenced 
property. The Applicant is proposing redevelopment of the Site which contemplates 
construction of a 63-unit residential building comprised of multi-family condominiums. 
At the request of County staff and various community stakeholders, the Applicant is 
requesting a GLUP change from its current LOW-Medium Residential designation to a 
Medium Residential designation in order to bring it into conformance with the site's 
existing Zoning district designation. Although this request is not legally required to 
permit the proposed use on the site, the Applicant has agreed to follow the process 
found most appropriate by the community. If approved, the Applicant will follow with a 
4.1 Site Plan submission. . 

The Site is bounded by Key Boulevard and North Nash Street in Rosslyn. The 
following uses surround the Site: 

East: 
South: 

300' Turnberry Tower Condominium Building 
Two (2) 300' Towers (one office; one residential), plus a planned 
grocery story recently approved for Monday Properties known as 
1401 Wilson Boulevard 

i· 
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South-East: 

West: 
North: 

Ames Center Block, planned for C-O-Rosslyn and heights and 
densities comparable to the C-O-Rosslyn District (300' and 10 
FAR) 
4-story residential building 
5-story multi-family building 

The Site is made up of two properties, RPC 16-014-057 and RPC 16-014-056, 
and totals 38,040 square feet or .87 acres. Attached to this letter is an excerpt from the 
GLUP Map, which ShOWS the GLUP designations for the Site and surrol!.nding 
properties. As shown, the absolute highest GLUP designations on the GLUP in terms 
of height and density are planned to the northeast, east, southeast, south and 
southwest. The boundary to the high density core of the Rosslyn Coordinated 
Redevelopment District, Rosslyn's urban core, runs along the centerline of Nash Street 
and Key Boulevard, the frontages of the Site. The Site serves as a transitional site 
between the high density, urban core of Rosslyn and the Low-Medium Residential 
neighborhoods sitting above it up the hill to the west. For these reasons, the Medium 
Residential GLUP designation for this site is a natural , logical fit. 

- ... .. '1'l'IeSite is currently zoned RA6-15, and the -Applicant is not requesting a change 
to the zoning classification in association with any of its requests. The RA6-15 District 
will remain. The ~xisting by-right RA6-15 District is consistent with the Medium 
Residential GLUP designation proposed for the site, which allows for density of up to 48 
units per acre. The current Low-Medium GL.UP Designation allows for up to 36 units 
per acre, a mere 12 unit difference per acre. According to staff, this discrepancy 
between the current zoning designation and the current GLUP designation has existed 
since the GLUP was first adopted in 1961. The Applicant believes bringing the GLUP 
designation into conformance with the existing by-right zoning designation will serve to 
accomplish all of the County's and community's goals for this Site. 

In conjunction with the request to align the zoning and GLUP designations for the 
Site, the Applicant is proposing a 6-story residential building which will provide a more 
sensible, flexible and natural transition between the higher densities and building 
heights of the urban core of Rosslyn and residential communities sitting above the site 
to the west. As described above, adjacent building heights reach up to 300 feet. A 6-
story building will allow for a gradual transition to the lower 4 and 5-story residential 
buildings to the west and north, which sit at a substantially higher elevation above the 
Site, further mitigating th is transition . Because of this significant grade change 
(approximately 40'), a 6-story building will appear significantly less tall to the existing 
residential buildings sitting above it, while still providing a modern, urban presence 
along the frontage of the site at its eastern low-point. 
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Thank you for your assistance with this request. If you have any questions or 
need further information, please contact me at the number above. 

~?1r 
Tad lUng~,LESqUire 

Enclosures 

6352479'-'.DOC 

L~ 
L ,. 
: : 



EXCERPT FROM GLUP MAP 

SUBJECT 
SITE 

land Use Category** Range of DensityITypical Use 
Residential 

Low 

Low 

Low-Medium 

Medium 

_ High-Medium 

_ High 

Office-Apartment-Hotel 

'·10units po?r acre 

11 -15 uni ts per acre 

16--36 units per acre 

Up to 37-72 units per acre 

Up to 3.24 FAR. /Floor Area Rodo} Residential 

Up to 4.8 FAR. Residential 
Up to 3.8 FAR. Hotel 

Office Density Apartment Density Holel Density 

Zoning* 

R2-7.Rl5-30T 

Rl5-30T, RA14-26, RA8-IS 

RA7-16, RA6-15, RA-H 

RA-H-3.2, CoO Rosslyn 

Low Up to 1.5 FAR Up to 72 units/ ac re Up to 110 units/acre ( -0-1.5,(-0-1 .0 

Medium Up to 2.5 FAR Up to 115 units/acre Up to 180 units/ac re (-0-25 

_ High Up to 3.8 FAR. Up to 4.8 FAR. Upto3.8FAR. CoO, RA-H-3.2. CoO Rosslyn 
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To: 

From: 

Re~ ,.' 

Subject: 

Jay K. Johnson 
NVR,lnc. 
Tad Luiiget, Esquire 
McGuire Woods, LLP 

Michael J. Workosky, PTP, TOPS, TSOS 
John A. scmek . . 

" .' 1411 Key Boulevard 
Arlington Cqunty, Virginia 

Traffic Impact Analysis 

Date: October 6, 2014 

Introduction 

.. ' _ 0 

Ty"o('<:, '.' il \:)ni<l ""102 
iG3-fl l /-036',I) 
;03-917-)72.D.·:( 
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This memorandum presents a traffic impact analysis for 1411 Key Boulevard located 
in Arlington County, Virginia. The subject site is located on the north side of Key 
Boulevard, west of the North Nash Street intersection as shown on Figure 1. 

The property is currently occupied by 32 rental apartments and one (1) single-family 
residence served by approximately 68 surface parking spaces with a driveway on 
Key Boulevard, The Applicant, NVR, Inc. proposes an amendment to the General 
Land Use Plan (GLUP) to redevelop the site with a total of 63 residential units that 
include 57 residential condominiums and six (6) townhouses. The plot and location 
plan is shown on Figure 2. 

The existing driveway on Key Boulevard would be closed. The redeveloped site 
would gain access through an improved and shared driveway with an existing 
residential development on the west side of North Nash Street north Key Boulevard. 

For ease of reading, all graphics and tables summarizing the traffic analysis are 
attached to this document. 

Transportation Consultants 

I flNov~nl0N + SOlUT10liS 



WELLS + ASSOCIATES 
1\1 ' MORANDUM 

Background Informat ion 

This document includes background information, traffic data, and analyses to satisfy 
the Arlington County 4.1 Administrative Regulations. Since the site is planned to be 
developed with fewer than 75 residential units, it would not trigger a formal VDOT 
Chapter 870 traffic impact study. However, as identified in the Regulations, an 
analysis of the site traffic at the access points is required. 

This report examined future conditions (2019) in accordance with an anticipated 
build out year of the project and consistent with other recently approved studies in 
the area. It is anticipated that the project vrould be complete prior to this date. 

The "1401 Wilson Boulevard Traffic Impact Study", prepared by Wells + Associates, 
dated September 10, 2013 was used as the basis for this study. The background data, 
counts, and analyses should be referenced for further information. 

Public Road Network 

Key Boulevard is an east-west, two lane roadway in the vicinity of the. The existing 
site driveway is located just west of the North Nash Street intersection and serves 
approximately 68 surface parking.spaces. l\1etered parking is currently provided on 
both sides of Key Boulevard. 

Key Boulevard is planned to be modified as part of the 1401 Wilson Boulevard 
project to provide curbside parking, restriped for dedicated bicycle lanes, and access 
to the grocery store parking garage. Crosswalks and nubs are planned at the Key 
Boulevard/Oak Street intersection along with restriping and ADA ramps (some of 
these improvements are planned by others). 

North Nash Street is a north-south, two lane roadway in the vicinity of the site with 
metered curb parking. Access is provided to Turnberry Tower on the east and an 
existing residential development on the west, just north of the Key Boulevard 
intersection. The Key Boulevard/North Nash Street intersection currently operates 
under stop control, and is expected to continue to do so in the future. 

The existing lane use and traffic control within the study area are shown on Figure 3. 

z 
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Public Transit 

This area is well served by a number of public transit facilities. The Rosslyn 
Metrorail station is located approximately two blocks to the east between 19th Street 
North and Wilson Boulevard. It is also served by several bus lines at the depot 
located on North Moore Street. Carshare and Bikeshare services are also located in 
proximity to the site. 

Bicycle and Pedestrian Facilities 

Rosslyn is served by a connected network of bike routes and sidewalks. These bike 
routes connect with the W&OD Trail, which provides access between Rosslyn and 
Washington DC and the City of Alexandria to the south, and Ballston, Falls Church, 
and Fairfax County to the west. Bike racks are available for use at the Rosslyn Metro. 

Sidewalks are provided throughout Rosslyn and are located on both sides of Key 
Boulevard and North Nash Street. Several elevated pedestrian walkways also allow 
pedestrians to cross roadways in the vicinity of the site. 

Existing Traffic Counts 

Existing AM and PM peak hour vehicular, pedestrian, and bicycle counts were 
conducted on Wednesday, June 4, 2014 by Wells + Associates at the existing 
driveway serving the site on Key Boulevard and the existing driveways serving 
Turnberry Tower on North Nash Street. These were supplemented by previously 
collected traffic data in 2012 at the Key Boulevard/North Nash Street intersection 
from the aforementioned 1401 Wilson Boulevard TIA. The vehicular, pedestrian, and 
bicycle count data is provided in Appendix A and summarized on Figures 4-through 6. -

Existing Capacity Analvsis 

Existing capacity analyses were calculated at the intersections surrounding the site 
and the existing site driveway based on the existing lane usage and traffic control 
shown on Figure 3, the existing traffic volumes shown on Figure 4, and the Synchro 
analysis technique consistent with Arlington County standards. The results are 
presented in Appendix B and summarized on Table 1. 

Tab le 1 indicates that all of the intersections and turning movements currently 
operate at acceptable levels of selvice (at LOS "D" or better) during both the AM and 
PM peak hours under stop sign control. 

3 
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Other Approved Developments and Background Growth 

Background developments were extracted from the previously approved traffic 
report for 1401 Wilson Boulevard, and include the following: 

1. 1401 Wilson Boulevard. 
2. Rosslyn Gateway. 
3. Central Place. 
4. 1812 North Moore. 
5. Sedona Slate. 

Development densities and trip generation estimates for these projects were 
obtained through the aforementioned 1401 Wilson Boulevard TIA, and are included 
in Appendix C. 

Consistent with the approved 1401 Wilson Boulevard TlA, a 0.5 percent per year 
growth rate as assumed in this study. 

Site Access 

The existing vehicular driveway serving 1411 Wilson Boulevard on Key Boulevard 
would be closed with the redevelopment of the site. The curbside parking would be 
maintained since the lobby of the building will be located along Key Boulevard for 
pedestrian access to the main bUilding. Direct access to the six (6) townhouses 
would be provided on North Nash Street. 

The existing driveway currently serving the residential property to the north of the 
site on North Nash Street would be improved to serve both the existing building and 
the redeveloped 1411 Wilson Boulevard project. This driveway would be located on 
the west side of North Nash Street, generally opposite the driveway serving exiting 
traffic from Turnberry Tower and the Turnberry Tower loading dock. The improved 
site driveway on North Nash Street would connect to a below-grade parking 
structure with approximately 72 spaces and loading dock for the 1411 Wilson 
Boulevard building. 

4-
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Site Trip Generation and Assignment 

The number of vehicle trips expected to be generated by the 1411 Wilson Boulevard 
project were estimated based on standard ITE trip generation (Ninth Edition) rates 
with adjustments for non-auto use. The site currently consists of 32 rental 
apartments and a single-family residence and would be redeveloped to include a 
total of 63 residential units that include 57 residential condominiums and six (6) 
townhouses. 

Based on ITE rates with a non-auto adjustment of 42.3 percent, the project would 
generate a total of 21 AM peak hour trips (4 in and 17 out), and 24 PM peak hour 
trips (17 in and 8 out), and 249 daily (24-hour) trips upon completion, as 
summarized on Table 2. 

When accounting for the existing site-generated trips observed at the driveway ·on 
Key Boulevard, the site would generate 17 net new AMpeak hour trips (4 in and 13 
out) and 20 net new PM peak hour trips (13 in and 8 out). It is noted that all of the 
32 existing units were occupied when the counts were collected, and were found to 
generate few peak hour trips. Thus, the analyses as presented are conservative. 

The net new trips were assigned to the roadway network based on current travel 
patterns and previously approved traffic studies, and are shown on Figure 7. 

Tota l Future Traffic Forecasts 

Total future traffic forecasts were developed for 2019 by using the future traffic 
forecasts in the 1401 Wilson Boulevard T1A as a base. These forecasts were modified 
to reflect the closure and relocation of the site driveway from Key Boulevard to 
North Nash Street. The net new Site-generated trips were then added to these 
volumes to reflect total future conditions for 2019 with the buildout and full 
occupancy of the site. The resulting traffic forecasts are shown on Figure 8. The 
future lane use and traffic control are shown on Figure 9. 

Total Future Capacity Ana lysis 

Future capacity analyses with the redevelopment of 1411 Key Boulevard were 
estimated at the key intersections within the study area based on the total future 
traffic forecasts shown on Figure 8, the future lane use and traffic control as shown 
on Figure 8, and the Synchro intersection capacity analysis procedure. The results 
are shown on Table 1 and are contained in Appendix D. 

5 
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The results of the future capacity analyses indicate the all of the stop controlled 
turning movements would continue to operate at acceptable levels of service with 
the redevelopment of the site. The minimal increase in peak hour trips would have 
only a modest impact on peak hour delays. Further, it is anticipated that the project 
would experience a higher than estimated non-auto mode share that would further 
reduce the peak hour impacts of the site. Therefore, the results presented in this 
study are conservative. 

In addition, the relocation of the site driveway from Key Boulevard to North Nash 
Street would reduce the potential for vehicle and pedestrian/bicycle conflicts along 
Key Boulevard given in the anticipated increase in activity associated with the 
redevelopment of 1401 Wilson Boulevard and the grocery store driveway that is 
planned opposite the existing driveway serving the 1411 building surface parking lot. 
Curbside parking would be provided in order to serve the residential buildi.og~obby 
in this area for patrons and deliveries. 

Concl usions 

The conclusions of this traffic study are summarized below: 

1. The existing study area intersections and site driveway on Key Boulevard 
currently operate at acceptable level of service during both weekday AM and 
PM peak hours. 

2. The redevelopment of 1411 Key Boulevard would replace 32 existing 
residential condominiums and a single-family residence with a total of 63 
residential units that include 57 residential condominiums and six (6) 
townhouses. The. redeveloped site is expected to generate 21 AM peak our 
trips and 24 PM peak hour trips when complete. When accounting to the 
existing traffic currently generated by the site, the project would generate 17 
net new AM peak hour trips and 20 PM peak hour trips. This reflects a non­
auto mode share of approximately 40 percent that is conservative given the 
robust public transit options in the area. 

3. The results of the total future analyses indicate that all of the movements at 
the study area intersections would continue to operate at acceptable levels of 
service with the addition of the new site-generated trips with minimal 
increases in overall delay. These results reflect the modest increase in peak 
hour trips distributed over the roadway network. 

6 
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4. All of the turning movements at the proposed site driveway on North Nash 
Street would operate at acceptable levels of service under total future 
conditions with the site development. 

5. The relocation of the existing driveway on Key Boulevard that serves the 
surface parking lot to North Nash Street would reduce potential vehicular and 
pedestrian/bicycle conflicts along Key Boulevard. Curbside parking would be 
provided on Key Boulevard to serve the residential building lobby. In 
addition, the North Nash Street driveway would consolidate access with the 
adjacent property in order to minimize the number of curb cuts provided. 

Questions regarding this document should be directed to Wells + Associates. 

O:\ProJ~ru\6001-6SOO\6218 1411 Key BouJcvlrd\Ooo;umellts\Reporu\1411 K~y Iloulevard TiA (W+A FlnallO.6.14).docx 
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Table 1 
1411 Key Boulevard 
Intersection Levels of Service 

Intersection 

Key Boulevard & Site Drive 

. 1'f~·UI;vard & Grocery Store Drive 

Key Boulevard & Nash Street 

Nash Street & Tumberry Entrance 

Nash Street & Tumberry Exit 

Nash Street & Site Drive 

.. Notes . 

Control 

Stop 

Stop 

Stop 

Stop 

Stop 

Stop 

1. A/latysis performed using Synchro sofh .... are. version 8 

Movement 

ESLT 

SBLR 

WaLT 

NBLR 

ESLT 

SBLR 

SBLT 

WBLR 

EBLR 
NBLT 

Existing Conditions (2) 

AM PM 

LOS I Delay LOS I Delay 

A [0.0] A [0.0] 

A [10.3] B [11 .11 

N/A N/A 

A (3.3] A (2.4] 

C (16.4] B [14.7] 

A (0.7] A (2.4) 

B (1 0. 1) C (19.11 

A (8.8) A [O.OJ 

A (0.0) A (O.lJ 

2. Based on 2012 counclnformatlon extracted from the "1401 Wilson Boulevard and 1400 Key Boulevard Trame Analysis· 

dated September 10, 2013. Augmented with June 2014 counts at the site driveways. 

Total Future 2019 

AM PM 

LOS I Delay LOS I Delay 

Removed Removed 

A [Ll] A (2.9] 

B (13.9) C (17. 2) 

A (3.5) A (2.7] 

C (21. 3] C (21.1] 

A (0.5] A (2.0] 

B (10. 5J B (11.0] 

A (9.8) A (10.2] 

A (0.1) A [0.3] 
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Table 2 
1411 Wilson Boulevard 
Site Trip Generation Summary 

AM Peak Hour ; PM Peak Hour 

Land Use ITE Code Size Units IN OUT TOTAL IN OUT TOTAL ADT 

Exi:zting Qhseaed Sil~ ~ebi'le·ldR~ (1) 
Rental Apal"tments NA 32 DU - 4 4 4 - 4 NA 

Transit RegYS;lilm (Z,3) 

Residential Condominium 230 63 DU 7 29 36 29 13 42 431 

Trqn5it Reduction 42.3% (3) (12) (15) (12) (5) (18) (1 82) 
Residential Site Trips 4 17 21 17 8 24 249 

DiffereD~e betws:en Qbst[¥Cd ang Ciill,ulated 
Net New Residential Site Trips 4 13 17 13 8 20 249 

Notes: 

(1) Based on counts collectedhy W+A on WednesdaY, lune 4, 2014. 
(2) Trips generated using Institute of Transportation Engineers (ITE) Trip Genera tion 9th Edition. 
(3) Transit reductions based on 2005 Development-Related Ride rship Survey Final Report: Washington Metropoli tan Area Transit Authority, March 2006, 

Distance from Metro is 350 feet, based on external trips, and consistent with the 1401 Wilson Boulevard TIA, September 10, 2013. 
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Figure 3 · 
Existing Lane Use and Traffic Controls 
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Figure 4 
Exist ing Vehicular Tra ffic Volumes 
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Figure 5 
Existing Pedestrian Volumes 
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Figure 6 
Existing Bicycle Volumes 
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Figure 8 
2019 Total Future Volumes with Development 
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Figure 9 
Future Lane Use and Traffic Controls 
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PROJECT: 1-411 K.,,8ou1~ 
W+AJOIS NO: P6218 

: Kty Blvd. " Orl_1 
LOCAnON: Ar!;"cton Counry,VA 
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o 0 
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-' 0 I 
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I ." 

Wells + Associates, Inc. 
McLean, Virginia 

Turning Movement Count - All Vehicles 

DATEl 6141201~ 

DAY: Wedne5dly 
WEATHER: dear 

COUNTED BY: Whitney 

INPUTEDOY, '." 

SOUTHBOUND ROAD: ExilOnc Metro Ross~ Apartments ~~ 
NORTHBOUND ROAD: 0 
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017017 
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W e lls + Associ'ates,liic. 
McLean, Virginia 

Turning Movement Count - Bicycles 

PROJECT: 141 1Key~ DATE: 61 .... 101 .. SOUTHBOUND ROAn &isdn, MHI"o Routyn A~em:J On-"~~ 
· Wf.AJOBNO: PUI' DAY: Wednesd.oy NORTHBOUND ROAD: 0 

I . Key SNd. " 1>riYew~ WEATHER: dft:tJ" WESTBOUND ROAD: Key Sovleo.wd 

.-~ 
. 1.OCATION: ArlIn(ton C?unty,VA COUNT£D BY, 'MiI,n1l)' EASTBOUND ROAD: K!')'lIool.-nl 

INPUTED BY. "'" 

TIm, kl ~~,':'.m.". D~ -':~:::' ""'7'""' ,:;.=, 1 Nonh "" 
Totol 

"""" I 1_ W_ 

AH 

,.IS AM .• ,. AM 0 I I 

-'-
I I 

2 
I I 

. ,.- • 0 ' - , 0 • • 
,' <10 AI ·.ISAM I I 0 I I I 

:." AM .... AM I 

• I 

I I I I 

I&I"M • "" AM 0 0 0 0 0 0 0 • 0 • • 
I." AM . 7." AM 0 0 0 0 0 1 0 0 0 • I 0 !O 10 

17. ISAM ·,. ISAM I 0 0 I 0 • 0 • 0 0 0 0 • 
I I 

I I 0 0 0 

I -"-
I 

I .... PM ", I 0 0 0 I 
I 

1.)0 PM . ... 5PM 0 I 0 0 1 

I'." PM · ' .11 PM I ., 0 , 
I 

I _ 0 , 
I 

~ 
, 

I I 

I I 

I 

I 

• • IlPM . ' . 11 PM I 0 0 0 , 0 0 0 0 0 0 1 • 7 I 

~' I 

" 0 0 0 0 0 1 • I 

~ 1 " " 
" 0 • I 

" I ,. II 

" 21 



Wells + AssoCiates, I~c. 
McLean , Virginia 

Pedestrian Volume Survey 

PROJECT: 14 11 Kty Ikd<:v.!.rd 

W +AJOBNO: P6218 Metn> ~c,,1yn Ap"",,,,,,, c 

t INTERSECTION: K~ 61vd & OrtveWllY 

.f='~ LOCATION: Artngton eot."'ty,VA , • DAT" 6J'IIlOI'l .i • 
DAY, Wednesday .l I , I 3 .l Non/> 

WEATHER; d= e 1;='1 • COUNTED BY: Whim~ 

INPUTED BY, .,m , 
11m. -Poio' , , , • , , , 8 ,<2 , .. , .. , .. Tool 

AM IS H;"ut. Volumu 

""'AM .6:15AM , • , , , 
6:1.5 AN -6:30AM , , , 12 3 

6:30AM - 6:45AM ) " • " 6dSAM - 7:00 AM ) 8 , , 
" 7:00 AM .7: 15AM , ) , H 

7: 15 AM .7:30 AM I ,. , 
" -

7:30AM ·7;'15 AM , Il • II 
1:45AM - 8:00AM , 

" 10 H 
8:00AM 8:15AM , 

" I '" 8: 15 AM . 8:30AM , IJ , <I 
8:30AM -8:45AM I 2J • " 8;45 AM • 9;00 AM , 10 IJ " . 
Tool <I 15' 0 , 

" m 0 8 
AM Ona HDur Vol' .. m.~ 

6:00 AM • 7;00 AM , 30 0 , 
" .. 0 • lB , 61 8 108 

6: 15 AM .7: 15 AM " 29 0 , U 61 0 , <I , 8J , III 
6:30AM • 7:30 AM 20 " 0 , U 66 • • " 

, 88 • ,<5 
6:45AM • 1:-45 AM " l8 0 , 26 8l • • 5) , , .. • '67 
7:00 AM • a:oo AM U 61 • • ,. , .. • • .. • 13' • 22. 
7: 15AM · 8; 15 AM 15 " • • 28 "' • • " • '60 • 2" 
1:)0 AM • 8:30 AM " " • 0 29 '60 • 0 " • 18' • 2" 
7;45 AM .8:45 AM 20 " • 0 21 '" • 0 '" • u. • m ---
8:00AM . 9:00 AM 15 6l • 0 l<J 20' • 0 78 0 m • lIS 
PH 15 Knut_ VoIum ... 

4:00 PM -+.I5PM , , , 21 " 
, 

1:15 PM _ 4:30 PM , 
" " , 

-
1:30 PM _ 4:45 PM , 10 , 2J I 

"':45 PM - 5:00 PM , ) " 3 

5:00 PM -5:15 PM I , 
" " S:15 PH - 5:30PM , 8 2\ " 5:30PM -5: .. 5 PM " , ,. 

)) , , 
5:45 PM - 6:00 PM IJ , 29 25 , 
6:00 PH -6:15PM JI , 2\ " , 
6:15PM - 6:30PM 21 8 " " 6:30 PM _6: .. 51'1"1 16 , JI " 6:45 PH .1;00 PM 16 , 12 ,. 
Tool ,<9 82 , , 300 '" 

, 8 
PM On. Hwr Volumes 
4:00 PM -5:00 PM " ,. , , " 27 • I 58 , 108 , 170 
4:15PM -5:15 PM 2\ 30 , 0 77 27 • • " 

, 
"" • '60 

4:30 PH -5:30 PM 27 27 , • .. " • • I< , 122 • 177 
4;-45 PM - 5;45 PM " 2l • • " 56 , I 61 • 113 , '16 
S:OO PM - 6:00 PM 4l " • • ,., " 

, , 67 • 181 , 2\6 -
5: 15 PM -6: 15 PM 6l 22 • • '" .. , , 85 • '" 8 J92 
5:30 PM -6:30 PM " 22 • • ,2< .. , , 

" • 20' , 31. 
5:45 PM -6:45 PM 75 2\ • • '" 85 • , ,00 • --iO-t , 

'10 
6:00 PM _ 7:00 PM 78 " • • 112 74 • • ics • '86 , Iii 



W e lls + Associates, Inc. 
McLean, Virginia 

Turning Movement Count - All Vehicles 

PROJECT: 1..00 Wilson Boute--d DATE: 617nOI2 SOUTHBOUND ROAD: N<>rthN .. hStr_ 
W+AjOB NO: 0 DAY: T'hurWiy NORTHBOUND ROAD: • 

.... ""; Key III.,.d. & N. Nnh St. WEATHER: dar WESTBOUNO ROAD: Ke,'8~ 
LOCATION: Aril~ County,VA COUNTED BY: elr.orh. EASTBOUND ROAD: Key BouI-..rd 
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.. lAM · '"lAM " • .. 1l .... )9 13 • 112 '.n • • • • ' .00 • .. '" , 
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W e lls + Associates, Inc. 
McLean, Virginia 

Turning Movement C~unt ~ Bicycles 

PROJECT: 1«lO WIlson BOIJevN'd DATe 1J71l0 11 SOUTHBOUND ROAD: Nonh Huh Sb"Mt 
W+A}08NO: , DAY: """"'" HOR1liBOUHO ROAD: , 

kll)' Blvd. '" N. Nash 5t. WEATHER: -- WESTBOUNO ROAO: K~!ouI~d 

LOCATION: ArIln&l<><' COUl'lt7,VA COUNTED BY: ChmM! EA$T80UND ROAD: Keylloull!Ya1"d 

INPUTB> BY, .... 

I N';:~=~' 
w~~,~ "7'"' ,::,::, I "'''' "" T~ • • Totll 
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, 
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,SA' · 11 l 10 , 
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eCOAM .900AM , , , 3 , , , , , , , , , S 2 , 1 • 10 
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W e lls + Associates, Inc. 
McLean, Virginia 

Pedestrian Vo lume Survey 

I'ROJECT: 1100 Whon aoulewonl 
W+AJOBNO: 0 North N • .,. s..-

t INTERSECTION: Key BM!. " N. I'bsh St. 

.F~ I LOCATION: A.rlin~cm Cooor:t.VA j OAT£: 617nOll 
DAY: Th~y J I , I ) NOM 

WEATHER: d~ : 1-=:1 0 
COUNTED8Y: CIw1. 
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PROJECTl '4[ll(q~ 

W+A JOB NO: P6111 

LOCATION: M ingwnC...,nty,VA 
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Wells + Associates, Inc. 
McLean, Virginia 

Tuming Movement Count - All Vehicles 

DATE: 61-i1l014 

OAY: W~y 
WUtTHER: cleM 
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PROJECT, I ~ I I K'1800&e.vd 

W+AJOB NO: "118 
N. Naln SL &; Oo-;.y _ Nontl 

LOCATlON; Artt!l&tOO County.VA 

T.". 

""'" I i I 

• 
• 

Wells + Associates, Inc. 
McLean, Virginia 

Turning Movement Count Bicycles 

DATE: 6W2014 
DAY: W ....... dly 

WEATHER: dellr 

COUNTED BY: Gina 

'NPUTED BY, >'" 

, , 

• 
• 

SOUTHBOUND ROAD: Nom Nul> !itT-. 

NORTHBOUND ROAD: Nonh No.k Str...t 
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Wells + Associates, Inc. 
McLean. Virginia 

PedQ5trian Volume Survey 

PRoJECT: .111 i<e,8cule¥ird 
W +AJOB NO: P61 1' ~Nw.s.r-

t INTERSECTION: N. Nash St. & Drlv~y. NoM I .----r-'~ ~ LOCATION: Al1:nltOn CO'o.IrKCf,VA 
DATE: 61-4120 1" ! • • ~ 

DAY: W """",, l I 7 I l f bIcinh . 
WEATHER: d~, 

COUNTED BY, 0'" ; J.:=:i -
INPUTEDBY, 'C" NantroNuhS...-. 

P::' I 2 l • S • • 1 " 2 ,.. ,.. 7" T"'" 

1 
1 

1 

"AM -"'" AM 
, 

"" AM _ ."" AM 1 • 1 2 
1 

'''AM _~~ • 
.. SAM -""", .'. 
&110 AM : _ 1 " " ° 1 l8 

1 

&'" AM - 7,lO AM 1 , 16 " ° '. • • 1 J4 " 
700AM _ .~~ 

, 
° 24 " 1 • , • , 41 , 

'" 1 
l " • 

1'45AM •• 45 AM , 
° " 2l " 

,PM IS .. ,~. V.I.~. 

: .. ,," -"01'11 , • 1 

I""" 
~ 1 

; 

. 'PM. -&"'" • , 1 

1 1 

1',110 I'll - ',00 PM 1 1 " " ° ° ; • 2 lO ° " 4S 

1 1 1 

"'01'11 ~ 1 1 " " ° ° • " 2 26 ° IS 
41 

1 1 " 1 1 1 
1 1 1 " 1 1 

""--""-- - . 1 " 1 1 



Wells + Associates, Inc. 
McLean, Virginia 

Tuming Movement Count All Vehicles . 

PROJECT: 14 11 Key~rd DATE: 61112014 SOUTH80UNDROAD: NOI"It> Nun SU"eet 

W+AJOB NO: P61tS DAY: Wedn-'"1 NORTHBOUNO ROAD: NonhNuhScr_ 
INTERSECTION: N. N.uh S(. a Dmoewlly - Sooth WEATHER: do, WESTBOUND ROAD: TumberryEntnna: D~ 

LOCATION: ArIInJton COlIIrt.VA COUNTED BY: 'm~ EASTBOUND ROAD: 0 
INPUTED BY: :>glIn 

Souchbound Watbound -"" Eastbound Nonh "" Time Norm Nast. SUN!; T ...... .,.,..,.Entnn<:eDr~ North I'b.h Street 0 • • Tool 
Period Ril:ht ThN ... " Tool PH' < ThN .... To", PH, " < ThN LoI< Toat PH' Tho, LoI< Totll PH, ""~ W~< 

AM IS Hinute VoIum ... 
... AM -6.;15 AM 0 " 

, 11 0 0 , , , , 0 II 0 0 0 0 " , 
" 6:15AM • 6;)0 AM 0 " 0 " 0 0 0 0 , , 0 , 0 0 0 0 21 0 21 

t.:)OAH ·6:15 AM 0 " 0 " 0 0 0 0 , 12 0 13 0 0 0 0 28 0 28 

6:4~AM -1:00AM 0 " 
, 

" 0 0 0 0 , 16 0 " 0 0 0 0 J6 0 J6 
7:00AM .7:15AM 0 " 

, 16 0 0 0 0 1 II 0 " 0 0 0 0 50 0 50 
7: 15 AM • 7:30 AM 0 11 , 

" 0 0 0 0 • II 0 " 0 0 0 0 sa 0 sa 
7:l0AM . 7:45 AM 0 20 0 20 , 0 0 , , " 0 27 0 0 0 0 ., , 

" 1:45 AM . 8:00 AM 0 ,. • " 0 0 0 0 , 30 0 " 0 0 0 0 50 0 50 

8.-OO"M -8:15 AM 0 " 
, ,. 0 0 0 0 , 

" 0 .. 0 0 0 0 .. 0 ,. 
8: 15AM -8:30 AM 0 " 

, 13 0 0 , , , ,. 0 " 0 0 0 0 " , .. 
8:)(1 AM -8:45 AM 0 Il , 20 0 0 0 0 , ,. 0 l5 0 0 0 0 " 0 " 8:45AM -9:00 AM 0 • 0 • 0 0 0 0 , II 0 2< 0 0 0 0 .. 0 .. 
Tool 0 In " 110 , 0 , 1 20 )" 0 m 0 0 0 0 51) ) 51< 

AM 0 .. " Hour Volumu 
t.:OO AM -1:00 AM 0 " 

, .. 0.79 0 0 , , ." • .. 0 50 OJ< 0 0 0 0 ~~ iiG" , "' ".SAM _7:15AM 0 .. , 
" 0.81 0 0 0 0 0.00 , .. 0 " 054 0 0 0 0 000 lis - 0 IlS 

6:l0AM • 7:10AM 0 .. • " 0.79 0 0 0 0 0.00 • 90 0 " 0.11 0 0 0 0 0.00 '" 0 In 
6:HAM • 7:45 AM 0 ,. • 18 O.as , 0 0 , O.ts • ' 0< 0 II) 0.81 0 0 0 0 0.00 '" 

, 
'" 1:00 AM • 8:00AM 0 10 , 71 0." , 0 0 , 0.15 10 ' 18 0 ". 0.91 0 0 0 0 0.00 'OS , 20. 

7:15AM • 8:15 AM 0 " 
, 

" 0.82 , 0 0 , 0.15 • ' 26 0 ,2< 0." 0 0 0 0 0.00 20. , 210 
7;30AM - 8:30AM 0 " • " O.IU , 0 , , 050 , ' 29 0 .,. 0.84 0 0 0 0 0.00 , .. , '01 
1:45 AM _8:45AM 0 S2 Il " 0.8 ' 0 0 , , 0.25 , 131 0 '0 0." 0 0 0 0 0.00 '01 , lO' 
1:00AM -~:OOAM 0 .. • " 0.66 0 0 , , 0.15 • 1<0 0 , .. 0.90 0 0 0 0 0.00 "' 

, ". 
PM I S Hi" ut. VoI_, 
4:00 PM -4:15 PM 0 " , 11 0 0 0 0 • " 0 " 0 0 0 0 ., 0 ., 
4:15PM -4:30 PM 0 " 

, ,. 0 0 0 0 ) IS 0 " 0 0 0 0 " 0 " 4:30 PM -4;45 PM 0 11 ) 20 0 0 0 0 • " 0 2l 0 0 0 0 ., 0 ., 
4;4$ PM ·5:00 PI'1 0 " • 11 0 0 0 0 . , 

" 0 II 0 0 0 0 " 0 " 5:00PM -5:15 PM ~ 18 • 11 0 0 0 0 l ,. 0 11 0 0 0 0 .. 0 .. 
5:15 PM ·5:]0 PM 0 " • ,. 0 0 0 0 , 27 0 " 0 0 0 0 " 0 " 5:)0 PM _5:45 PM 0 15 • " 

, 0 0 , • " 0 .. 0 0 0 0 .. , 
" 5:45 PM . 6:00 rH 0 12 , 

" 0 0 0 0 , 26 0 II 0 0 0 0 .. 0 .. 
... PM -6: IS PM 0 20 7 27 , 0 0 , 1 ,. 0 11 0 0 0 0 ,. , 

" "'" ·6,:)QPN .0 " 12 28 0 0 , , , 
" 0 H 0 0 0 0 S2 , S) 

""' PM -6:45 PM 0 " 
, 

" Q 0 0 0 ) 11 0 12 0 0 0 0 " 0 " 6;45 PM -1:00 PH 0 H 12 ,. 0 0 0 0 , 
" 0 18 0 0 0 0 ,. 0 ,. , ... 0 '" 81 lO' , 0 , ) ., ". 0 '" 0 0 0 0 '" ) '" PM 0 ... H .... r Volumu 

_ PM -5:00 PM 0 .. 21 81 '" 0 0 0 0 0.00 15 " 0 " 0." 0 0 0 0 0.00 '" 0 '85 
4:15PM ·5:15 PM 0 " " " 0.92 0 0 0 0 0.00 12 " 0 .. ."' 0 0 0 0 0.00 '" 0 18' 
4:30PM - 5:30 PM 0 " 21 as 0.92 0 0 0 0 0.00 II .. 0 110 0.8'1 0 0 0 0 O.CO '" 0 ". 
4:<4$ PM . 5:45 PM 0 " " " 0.95 , 0 0 , 0.15 Il "' 0 '" "" 0 0 0 0 O.CO '" 

, 1lO 
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, 2ll 
S:lOPM .6;]0 PM 0 1l ,. 

10' 0.92 , 0 , ) 0.15 IS '08 0 III 0.75 0 0 0 0 O.CO llO ) 2ll 
$:45 PM - 6:45 PM 0 " 

,. III 0.91 , 0 , , .SO 12 " 0 , .. 0.84 0 0 0 0 0.00 111 , '19 
... PM . 1:00 PM 0 " " '" 0.83 , 0 , , 050 " " 0 " 0." 0 0 0 0 0.00 '" 

, 
'" 



W e lls + Associates, Inc. 
McLean, Virginia 

Count - Bicycles 
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W e lls + Associates, Inc. 
McLean, Virginia 

Pedestrian Volume Survey 

PROJ'ECT: H II Kty llouIeYvd 
W+AJ08NO: 1'6218 NonloNa.hS,,_ 

t INnRSECTION: N. Nub St. a, Drivew:ly - South 

.F- '~ 
;l 

LOCATION: ArlInztOl'l CO<XIty.VA j DATE: 614/20 1'\ 
DAY, 

0 

I I No"h W~nesda)' 7 , 
I WEATHER: d~ t:=:1 C9UNnDBYI J>-
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Appendix B 
Existing Intersection Levels of Service and Queues 



. 

HCM Unsignalized Intersection Capacity Analysis 
1: Key Boulevard & SiteDrive 

4' . ... ~ ':.:-.. ~ . ;;. ' 

Movement EBL 
Lane Configurations 
Volume (veh/h) 0 
Sign ConiTol 
Grade 
Peak Hour Factor 0,92 
Hourly flow rate (vph) 0 
Pedestrians. . 
Lane Width (ft) 
Walking Speed (ft/s) 
Percent Blockage 
Right tum flare (veh) 
Median type 
Median storage veh) 
Upstream signal (ft) 
pX, platoon unblocked 
vC, conflicting volume 140 
vCl, stage 1 confvol 
vC2, stage 2 cool vol 
vCu, unblocked vol 140 
tC, single (s) 4.1 
tC, 2 stage (s) 
tF (s) 2.2 
pO queue free % 100 
eM capacity (vehlh) 1443 

Dir.-ction, Lane # ". . EB 1 

Volume Total 425 
Volume Left 0 
Volume Right 0 
cSH 1443 
Volume to Capacity 0,00 
Queue Length 95th (ft) 0 
Control Delay (s) 0.0 
Lane LOS 
Approach Delay (s) 0.0 
Approach LOS 

Intersection Summa~ 
Average Delay 
Intersection Capacity Utilization 
Analysis Period (min) 

1411 Key Boulevard 
Wells t Associates, Inc. 

-EBT 

4' 
391 

Free 
0% 

0.92 
425 

None 

WBl 
140 

0 
0 

1700 
0.08 

0 
0,0 

0.0 

- , \. ~ 
WBT WBR SBL SBR 

1+ ¥ 
129 0 1 3 

Free Stop 
0% 0% 

0.92 0.92 0.92 0.92 
140 0 1 3 
105 
12.0 
4.0 

9 

None 

670 140 

670 140 
6.4 6.2 

3.5 3,3 
100 100 
385 908 

SB 1 
4 
1 
3 

678 
0.01 

0 
10,3 

B 
10.3 

B 

0.1 
30.6% ICU Level of Service 

15 

0 '::: - ~ 

Existing AM 
10/6/2014 

. ~ 

~ .. ~., .. ". 

A 

-

Synchro 8· Report 
Page 1 
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HCM Unsignalized Intersection Capacity Analysis 
2: Ke~ Boulevard & North Nash Street 

Movemenl 
Lane Configurations 
Volume (vehJh) 
Sign Control 
Grade 
Peak Hour Factor 
Hourly flow rale (vph) 
Pedestrians 
Lane Width (ft) 
Walking Speed (IUs) 
Percenl Blockage 
Righi tum flare (veh) 
Median type 
Median slorage veh) 
Upslream signal (ft) 
pX, plaloon unblocked 
vC, conflicting volume 
vCl, slage 1 confvol 
vC2, stage 2 conf vol 
vCu, unblocked vol 
!C, single (s) 
IC, 2 slage (s) 
IF (s) 
pO queue free % 
cM capacity (veh/h) 

Direction, Lane # 
Volume Total 
Volume Left 
Volume Righi 
cSH 
Volume 10 Capacity 
Queue Length 95th (ft) 
Conlrol Delay (s) 
Lane LOS 
Approach Delay (s) 
Approach LOS 

Inlerseclion Summa[l 
Average Delay 
Inlerseclion Capacity Utilizalion 
Analysis Period (min) 

1411 Key Boulevard 
Wells + Associales, Inc. 

~ 

EBL 

108 

0.85 
127 

289 

289 
4.1 

2.2 
89 

1206 

EB 1 
414 
127 

0 
1206 
0.11 

9 
3.3 

A 
3.3 

- -
EBT WBT 

+t 1-
244 135 

Free Free 
0% 0% 

0.85 0.85 
287 159 
56 2 

12.0 12.0 
4.0 4.0 

5 0 

None None 

WB l S8 1 
226 73 

0 42 
67 30 

1700 389 
0.13 0.19 

0 17 
0.0 16.4 

C 
0.0 16.4 

C 

3.6 
56.4% 

15 

, ..... ." 
WBR SBL SBR 

V 
57 39 28 

Stop 
0% 

0.85 0.92 0.92 
• ~ST. -.42 30 

63 
12.0 
4.0 

5 

799 311 

799 311 
6.4 6.2 

3.5 3.3 
86 95 

300 658 

ICU Level of Service 

.. 

8 

Existing AM 
10/6/2014 

Synchro 8· Report 
Page 2 



.. .' ."' HeM Unsignalized Intersection CapacitjLA'rJalysis . 
3: North Nash Street & Site Drive 

Movement 
Lane Configurations 
Volume (veh/h) 
Sign Control 
Grade 
Peak Hour Factor 
Hourty flow rate (vph) 
Pedestrians 
Lane Width (R) 
Walking Speed (ftJs) 
Percent Blockage 
Right tum flare (veh) 
Median type 
Median storage veh) 
Upstream signal (R) 
pX, platoon unblocked 
vC, conflid ing volume 
vCl , stage 1 conI vol 
vC2, stage 2 conI vol 
vCu, unblocked vol 
tC, single (s) 
tC, 2 stage (5) 
IF (5) 
pO queue free % 
cM capacity (vehlh) 

Direction, Lane # 
Volume T atal 
Volume Left 
Volume Right 
cSH 
Volume to Capacity 
Queue Length 95th (H) 
Control Delay (5) 
Lane LOS 
Approach Delay (s) 
Approach LOS 

Intersection Summa!): 
Average Delay 
Intersection Capacity Utilization 
Analysis Penod (min) 

1411 Key Boulevard 
Wells + Associates, Inc. 

of '-
WBL WBR 

0 
Stop 
0% 

0.92 0.92 
0 1 

24 
0.0 
4.0 

0 

254 165 

254 165 
6.4 6.2 

3.5 3.3 
100 100 
730 879 

NBl SB 1 
146 82 

0 8 
9 0 

1700 1408 
0.09 0.01 

0 0 
0.0 0.7 

A 
0.0 0.7 

t I'" '.. ~ 
NBT NBR SBL SBT 

1> 4' 
126 8 7 68 

Free Free 
0% 0% 

0.92 0.92 0.92 0.92 
137 9 8 74 

None None 

170 

170 
4.1 

2.2 
99 

1408 

Err 
Err% ICU Level 01 Service 

15 

· 

H 

Existing AM 
101612014 

1 

Synchro 8· Report 
Page 3 



HCM Unsignalized Intersection Capacity Analysis 
4: North Nash Street & Site Drive 

• 
Movement WBL 
Lane Configurations V 
Volume (vehlh) 15 
Sign Controt Stop 
Grade 0% 
Peak Hour Factor 0.92 
Hou~y flow rate (vph) 16 
Pedestrians 
Lane Width (ft) 
Walking Speed (Ws) 
Percent Blockage 

. Right tum flare (veh) 
Median type 
Median storage veh) 
Upstream signal (ft) 
pX, platoon unblocked 
vC, conflicting volume 286 
vCl , stage 1 conf vol 
vC2, stage 2 conf vol 
vCu, unblocked vot 286 
tC, single (s) 6.4 
tC, 2 stage (s) 
IF (s) 3.5 
pO queue free % 98 
cM capacity (vehlh) 682 

Direction, Lane # WBI 
Volume Total 30 
Volume Left 16 
Volume Right 14 
cSH 733 
Volume to Capacity 0.04 
Queue Length 95th (It) 3 
Control Delay (5) 10.1 
Lane LOS 8 
Approach Delay (5) 10.1 
Approach LOS B 

Intersection Summa!}: 
Average Delay 
Intersection Capacity Utilization 
Analysis Period (min) 

1411 Key 80ulevard 
Wells + Associates, Inc. 

, 
WBR 

13 

0.92 
14 

213 

213 
6.2 

3.3 
98 

801 

N81 
175 

0 
0 

1700 
0.10 

0 
0.0 

0.0 

t ". \. + 
NBT NBR SBL SBT 

t t 
161 0 0 67 

Free Free 
0% 0% 

0.92 0.92 0.92 0.92 
175 0 0 73 
38 38 

12.0 12.0 
4.0 4.0 

3 3 

None None 

175 

175 
4.1 

2.2 
100 

1401 

S8 1 
73 
0 
0 

1700 
0.04 

0 
0.0 

0.0 

1.1 
25.7% ICU Level of Service 

15 
A 

Existing AM 
10/6/2014 

Synchro 8 - Report 
Page 4 



HCM Unsignalized Intersection Capacity Analysis 
5: North Nash Street & Site Drive 

/ 
Movement EBL 
Lane ConfIQurations V 
Votume (vehlh) 0 
Sign Control Stop 
Grade 0% 
Peak Hour Factor 0.92 
Hourly flow rate (vph) a 
Pedestrians 11 
Lane Width (ft) 12.0 
Walking Speed (fils) 4.0 
Percent Blockage 1 
Right tum flare (veh) 
Median type 
Median storage veh) 
Upstream signal (ft) 
pX, platoon unblocked 
vC, conflicting volume 283 
vCl, stage 1 coni vol 
vC2, stage 2 coni vol 
vCu, unblocked vol 283 
tC, single (5) 6.4 
tC, 2 stage (5) 
IF (5) 3.5 
pO queue free % 100 
eM capacity (vehlh) 694 

Direction, Lane # EB 1 
Volume Total 1 
Volume Left • _0 . 
Volume Right 1 
cSH 946 
Volume to Capacity 0.00 
Queue Length 95th (ft) 0 
Control Delay (5) 8.8 
Lane LOS A 
Approach Delay (5) 8.8 
Approach LOS A 

Intersection Summa!y 
Average Delay 
Intersection Capacity Utilization 
Analysis Period (min) 

1411 Key Boulevard 
Wells + Associates, Inc. 

• 
EBR 

0.92 
1 

94 

94 
6.2 

3.3 
100 
946 

NS 1 
189 

a 
0 

1501 
0.00 

0 
0.0 

0.0 

'\ t + ./ 
NBL NBT SST SBR 

+t i+ 
0 17"- 66 0 

Free Free 
0% 0% 

0.92 0.92 0.92 0.92 
0 189 72 0 

11 11 
12.0 12.0 
4.0 4.0 

None None 

83 

83 
4.1 

2.2 
100 

1501 

S8 1 
72 
a 
0 

1700 
0.04 - " 

a 
0.0 

0.0 

0.0 
22.2% ICU Level of Service 

15 

~.' 

.' 

A 

Existing AM 
10/6/2014 

Synmro 8· Reporl 
Page 5 



HCM Unsignalized Intersection Capacity Analysis 
1: Ke:i Boulevard & Site Drive 

Movement 
Lane Configurations 
Volume (veh/h) 
Sign Control 
Grade 
Peak Hour Factor 
Hourly flow rate (vph) 
Pedestrians 
Lane Width (ft) 
Walking Speed (ttls) 
Percent Blockage 
Right tum flare (veh) 
Median type 
Median storage veh) 
Upstream signal (ft) 
pX, platoon unblocked 
vC, conflicting volume 
vC1 , stage 1 conf vol 
vC2, stage 2 conf vol 
vCu, unblocked vol 
tC, single (5) 
tC, 2 stage (5) 
tF (5) 
pO queue free % 
cM capacity (vehlh) 

Direction, Lane # 
Volume Total 
Volume Left 
Volume Right 
cSH 
Volume to Capacity 
Queue Length 95th (ft) 
Control Delay (s) 
Lane LOS 
Approach Delay (s) 
Approach LOS 

Intersection Summa~ 
Average Delay 
Intersection Capacity Utilization 
Analysis Periotd (min) 

1411 Key Boulevard 
Wells + Associales, Inc. 

~ -+ 

EBL EBT 

<1' 
0 195 

Free 
0% 

0.92 0.92 
0 212 

8 
12.0 
4.0 

1 

None 

409 

409 
4.1 

2.2 
100 

1068 

EB 1 WB1 
212 324 

0 0 
0 4" 

1068 1700 
0.00 0.19 

0 0 
0.0 0.0 

0_0 0.0 

- '- '. ~ 
WBT WBR SBL SBR 

t. ¥ 
294 4 0 

Free Stop 
0% 0% 

0.92 0.92 0.92 0.92 
320 4 0 1 

85 
12.0 
4.0 

7 

None 

619 415 

619 415 
6.4 6.2 

3.5 3.3 
100 100 
420 589 

SB 1 
1 
0 
1 

589 
0.00 

0 
11.1 

B 
11.1 

B 

0.0 
28.1% ICU Level of Service 

15 
A 

Existing PM 
10/6/2014 

Synchro 8 - Report 
Page 1 



HCM Unsignalized Intersection Capacity Analysis 
2: Ke~ Boulevard & North Nash Street 

.J-
Movement EBL 
Lane Configurations 
Volume (veh/h) 43 
Sign Control 
Grade 
Peak Hour Factor 0.85 
Hourly flow rate (vph) 51 
Pedestrians 
Lane Width (ft) 
Walking Speed (fils) 
Percent Blockage 
Right tum flare (veh) 
Median type 
Median storage veh) 
Upstream signal (ft) 
pX, platoon unblocked 
vC, conflicting volume 461 
vCl , slage 1 coni vol 
vC2, stage 2 coni vol 
vCu, unblocked vol 461 
IC, single (s) 4.1 
IC, 2 stage (5) 
IF (5) _ 4t......:; ~ .... i!F ... 
pO queue Iree % 95 
eM capacity (veh/h) 1020 

Direction, Lane # EB 1 
Volume Total 213 
Volume Left 51 
Volume Right 0 
cSH 1020 
Volume to Capacity 0.05 
Queue Length 95th (ft) 4 
Control Delay (5) 2.4 
Lane LOS A 
Approach Delay (s) 2.4 
Approach LOS 

Intersection Summa!}C 
Average Delay 
Inters.ection CapaCity Utilization 
Analysis Period (min) 

141 1 Key Boulevard 
Wells + Associates, Inc. 

- -
EBT WBT 
.j t-

138 228 
Free Free 

0% 0% 
0.85 0.88 
162 259 
32 11 

12.0 12.0 
4.0 4.0 

3 1 

None None 

... ~~ ~. - ..•. -. 

WB I SB 1 
374 98 

0 36 
115 61 

1700 467 
0.22 0.21 

0 20 
0.0 14.7 

B 
0.0 14.7 

B 

2.9 
53.8% 

15 

"- \. ~ 
WBR SBL SBR 

V 
101 31 52 

Stop 
0% 

0.88 0.85 0.85 
115 36 61 

87 
12.0 
4.0 

7 

678 435 

678 435 
6.4 6.2 

- . • - '3.5 - 3.3 
90 89 

365 560 

ICU Level 01 Service A 

Existing PM 
10/6/2014 

. "': . -. ... . - -, 

Synchro 8· Report 
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HCM Unsignalized Intersection Capacity Analysis 
3: North Nash Street & Site Drive 

,Movement 
Lane Configurations 
Volume (veh/h) 
Sign Controt 
Grade 
Peak Hour Factor 
Hourly flow rate (vph) 
Peeestrians 
Lane Width (ft) 
Walking Speed (!tis) 
Percent Blockage 
Right tum flare (veh) 
Meeian type 
Meeian storage veh) 
Upstream signat (ft) 
pX, platoon unbtocked 
vC, conflicting volume 
vC1, stage 1 conf vol 
vC2, stage 2 conI vol 
vCu, unblocked vol 
tC, single (5) 
tC, 2 stage (s) 
tF (5) 
pO queue free % 
cM capacity (veh/h) 

Direction, Lane # 
Volume Total 
Volume Left 
Volume Right 
cSH 
Volume to Capacity 
Queue Length 951h (ft) 
Control Delay (5) 
Lane LOS 
Approach Delay (s) 
Approach LOS 

Intersection Summa!): 
Average Delay 
Intersection Capacity Utilization 
Analysis Period (min) 

1411 Key Boulevard 
Wells + Associates, Inc. 

~ '-
WBL WBR 

0 2 
Stop 

0% 
0.92 0.92 

0 2 
33 
0.0 
4.0 

0 

310 164 

310 164 
6.4 6.2 

3.5 3.3 
100 100 
665 879 

NB 1 SB 1 
139 112 

0 33 
17 0 

1700 1405 
0.08 0.02 

0 2 
0.0 2.4 

A 
0.0 2.4 

t r ..,.. 
+ 

NBT NBR SBL SBT 

it 4' 
112 16 30 73 

Free Free 
0% 0% 

0.92 0.92 0.92 0.92 
122 17 33 79 

2 1 
12.0 12.0 
4.0 4.0 

0 0 

None None 

172 

172 
4.1 

2.2 
98 

1405 

Err 
Err% ICU Level of Service 

15 

~ 

H 

Existing PM 
10/6/2014 

Synchro 8 - Report 
Page 3 



HeM Unsignalized Intersection Gapacity Analysis 
4: North Nash Street & Site Drive 

.f 
Movement WBL 
Lane Configurations ¥ 
Volume (veh/h) 24 
Sign Control Stop 
Grade 0% 
Peak Hour Factor 0.92 
Hourly flow rate (vph) 26 
Pedestrians 440 
Lane Width (ft) 12.0 
Walking Speed (tVs) 4.0 
Percent Blockage 37 
Right tum Ilare (veh) 
Median type 
Median storage veh) 
Upstream signal (ft) 
pX, platoon unblocked 
vC, conflicting volume 633 
vCl, stage 1 coni vol 
vC2, stage 2 coni vol 
'Cu, unblocked vol 633 
tC, single (5) 6.4 
tC, 2 stage (5) 
tF (5) 3.5 
pO queue Iree % 91 
cM capacity (vehlh) 281 

Direction, Lane # WBI 
Volume Total 42 
Volume Left 26 
Volume Right 16 
cSH 298 
Volume to Capacity 0.14 
Queue Length 95th (tt) 12 
Control Delay (s) 19.1 
Lane LOS C 
Approach Delay (5) 19.1 
Approach LOS C 

Intersection Summa~ 
Average Delay 
Intersection Capacity Utilization 
Analysis Period (min) 

.. : . 

141 1 Key Boulevard 
Wells + Associates, Inc. 

"-
WBR 

15 

0.92 
16 

565 

565 
6.2 

3.3 
95 

331 

NB 1 
122 

0 
0 

1700 
0.07 

0 
0.0 

0.0 

t r \. ~ 
NBT NBR SBL SBT 

t t 
112 0 0 66 

Free Free 
0% 0% 

0.92 0.92 0.92 0.92 
122 0 0 72 

3 
12.0 
4.0 

0 

None None 

562 

562 
4.1 

2.2 
100 
639 

SB 1 
72 
0 
0 

1700 
0.04 

0 
0.0 

0.0 

3.4 
22.3% ICU Level 01 Service 

15 
A 

Existing PM 
10/6/2014 

Synchro 8 - Report 
Page 4 



HCM Unsignalized Intersection Capacity Analysis 
5: North Nash Street & Site Drive 

Movement 
Lane Configurations 
Volume (vehlh) 
Sign Control 
Grade 
Peak Hour Factor 
Hou~y flow rate (vph) 
Pedes~ians 

Lane Width (ft) 
Walking Speed (ft/s) 
Percent Blockage 
Ri9ht tum flare (veh) 
Median type 
Median storage veh) 
Upstream signal (ft) 
p)(, platoon unblocked 
vC, conflicting volume 
vCl, stage 1 confvol 
vC2, stage 2 conf vol 
vCu, unblocked vol 
tC, single (s) 
te, 2 stage (s) 
IF (s) 

. pO queue free % 
cM capacity (vehlh) 

Direction, Lane # 
Volume Total 
Volume Left 
Volume Right 
cSH 
Volume to Capacity 
Queue Length 95th (fl) 
Control Delay (s) 
Lane LOS 
Approach Delay (s) 
Approach LOS 

Intersection Summa~ 

Average Delay 
Intersection Capacity Utilization 
Analysis Period (min) 

1411 Key Boulevard 
Wells + Associates, Inc. 

-" t-
EBL EBR 

¥ 
0 0 

Sto~ . 
0% 

0.92 0.92 
0 0 

28 
12.0 
4.0 

2 

280 136 

280 136 
6.4 6.2 

3.5 3.3 
100 100 
691 892 

EB 1 NB 1 
0 139 
0 1 
0 0 

1700 1415 
0.00 0.00 

0 0 
0.0 0.1 

A A 
0.0 0.1 

A 

~ t ~ ." 
NBL NBT SBT SBR 

4 l> 
127 99 0 

Free . Free 
0% 0% 

0.92 0.92 0.92 0.92 
138 108 0 

4 
12.0 
4.0 

0 

None None 

136 

136 
4.1 

n 
100 

1415 

SB 1 
108 

0 
0 

1700 
0.06 

0 
0.0 

0.0 

0.0 
13.5% ICU Level of Service 

15 
A 

EXisting PM 
10/6/2014 

Synchro 8 - Report 
Page 5 
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Appendix C 
Pipeline Development Densities and Trip Generation 



Table 0-2 

14 1 I Key Boulevard 

BackPround Project Trip Generation Analysis Summary 

ITE land At:] Peak HQyr 

Land Use Use Code Size Units In Out 

111 12 Nor~b 1:12Q[§ :itr:f::§1: 

Total New Vehicle-Trips 335 i7 

Ceon! Place 

Total New Vehlde-Trlps 348 96 

:i'~i :i l i~' (BOlstlD Com mons} 

Net-New Vehicle-Trips 15 91 

Bgn 1XD GiIol!:;:a:u .. 
TOtiII New Vehicle-Tf1>s 407 129 

I~ I WiIISlD ig!.!I~i!rd 61: 1400 Key: Bou~yard 

Total New External Vehicle-Trips 266 87 

Total Ne t New PjQt:;' jne Pro;'" TriPS 

1,181 450 

Total 

J8 1 

HJ 

11 6 

5J6 

-
J5J 

1,829 

EM ~l:iIk t:! QJ"lr Average 

In 

68 

124 

IOJ 

2IJ 

66 

574 

Out Total Daily Trips 

J04 J72 2,709 

1J9 '6] ' " 3,715 

48 lS I 1,803 

414 648 5,810 

101 167 1,13 1 

1,226 I,BOI 15,268 

Welis + Associales, Inc, 
McLean, Vwgl'l,a 



Table 0-2 

1111 Key Boulevard 
Backfl"ound ProJect Trio Generation MOIlYsls 

land Use 

I 811 Noah Mqprc Street 

C~IOffln 

Mode Sph RedlKtioo 

Sub(oul 

Shoppnz: Celltef" 
Modi Spilt Re.ducQolI 

SubtoQI 

Tou.1 New Vehicle_Trips 

CenrAI P1itn: 

CondonW>iclm 

Mod. 5pk RedlKDon 

SublObl 

R.eQil 

Hod. Spat Reduction 

SubrQlaI 

01'" 
Mode Spit RedlK1ion 

S"btotll 

Total New Vehicle-Trips 

Sedona Slate (RQulyn CommOlK) 

Apartment 

TO'Wnhouse 

Mod. Spit Re.ducuon 

Rcsid.nlbl Tool 

."" 
Hode Split Rcd"aion 

R.ail Total 

Totll NcwTrlps 
ExIIt1nc TripI 

Net-New Vehicle-Trips 

Rou,yn Gatcway 

Offi~ 

Hod" Sp~t ReduttJon 

Subtotal 

Hot.1 

A ........ ' 
Mode Split RductiQn 

Subtoul 

Rea~ 

Hade Split Re.dllCtion 

SublOCI 

Total New Vehicle-Trips 

Total N£f Ngw Pipeline Projl"ct Trip-.1 

ITE Cond 

Use Code 

710 

820 

"0 

.20 

'10 

220 

210 

1Il0 

710 

JI:Q 

220 

820 

Size 

569,7n SF 

.OX 

1I,Q20 SF 

." 

,SO 
60 

44.554 .. 
570,549 

SO 

.. , 
2S 

" 
." 

11.63S .. 

490,056 

" 
1<8 

17l 
52 

26,)76 

UnitS 

AM PeOIk Hour 

In Out Total 
PM Peak Hour 

In Out Total 
Average 

Daily Trips 

_ " ill III _ ,~ _ 

~ ~ ~ ----.J!!) ~ ~ _-,12""'''''7)"1 
III m " 297 'SB 2547 

U 16 42 71 H HS 1,619 

~ ~ ~ ~ ~ ~ _---'11"',''''.7)"1 
7 162 

llS 381 .. m 2,709 

D.U. 24 117 J4J 113 5S 168 1,913 

(1 . 148) " ~~~~~~ 
10 " II 67 '" 

GSF S9 )7 96 181 189 )70 4,0 15 

(3.6 14) " ~~~~~~ 

SF , 

CU', 

CU', 

X 

CU', 

SF 

• 

SF 

• 

K.,.­
DU', 

X 

SF 

• 

10 " 19 17 <01 

664 91 755 m 596 718 5,099 

(2.550) ~ ~ ~ ---.J!!) ~ ~ 
III 

34. 

.. , 
21 

21 
lS 

2 

" 
181 

" 
101 

177 

116 

~ 

129 

IS 45 " ___ ,_, 

61 

124 

m 
1) 

.. 

.. 

29. 

l39 

9J 
6 

SJ 

81 

lS9 

),l1S 

261 2,875 

19 19] 

-----1ill) __ UC!~"~2011 
ISl . - 1,616 

159 I,no .. ___ ,_, ___ ,,_, __ ~I='~9J, 1 

" In 

29 104 133 108 60 168 1.801 

~ ~ ~ ------.Q} ~ -----1!!J 
lS 

• eo 
(140) 
,<9 

'07 

91 

" 
(33) ., 

116 

... 
(273) 

]96 

10' 

11'7 

(+i) 

6l 

" 
Sll. 

(2U) 

108 

lS I 

618 
(256) 

172 

46 41 87 

109 59 16S 

~~~ 
7S <8 12l 

1,80' 

4,536 

(1,8SI) 

2.685 

1,20'1 

1,778 
(1 ,544) 

1,443 

27 70 127 I)) 260 2,856 

__ ' _II) ~ -....® ~ ~ _-"'~" !:."~) I 

" 7S 

129 • 16 11l 

3.3 lO8 

78 ISJ 1,682 

.... 5.810 

Wel l. · A$Il(l(~tn. Inc 
lkI..un.'«g ...... 



TJble D.l 

I i I I Key 800evW 

8~ound Projec.t Trip Generation AnJlysis 

AM I'Nk HOllr PM PPk Hpoc 

L:ornl Use ITE Code SOn U"'" 'N OOT TOTAL '" OUT TOTAL 

1401 Wd WOl BO<llevard .!lt 1400 Key Boulevard 

fr:5I:e5l:1IJilIU lii~1 ~mil;l~Ir:lel 
o.~ 71 ' 5 13.000 SF (CFA) '" BJ , .. '" 

.., 6Sl 

"'-'.., 05. 40,000 Sf (CLA) 88 56 , .. '51 ,., m 

''''''' .20 18,000 Sf tOLA) " " 56 " 'os '" tlilltl:EiIm1it B~li~llI!iII 22. 288 DU " '" '" ---'-'-' ---'-' '" 
Tot" ProPOJed OeYeIopmlOtl t Trip~ '" '" 1,039 m '" 1,524 

In ~UIlI.I C ae"", ,.§: en 
01"" 71. " • " " 31 19 

GrCKrf..d Rea!1 8501810 " • " 16 2l 19 

"""""" 112 -----.I ------" ------" ------" ----" ---'l. 
T otal l .. t",",al Trip~ " SO '''' " " ISO 

~KSIt21ll ill' Yshi!:ll:IdRl 

""~ 71' 51).000 SF «;fA) '" 8J , .. '" '" 6Sl 
/n(emdCopwt( ~') ,') "'I (I S) (J4) (f9) 

luIasil Bmlllilll 01 41.9" ----1!!!l ~ ~ ___ " _0) -----.J!.Yl ~ 
Reduction S<lbllXaI (268) .') (307) (55) (241) (10' ) 

utem~ O!foce V~ Trips. '" 11 lB1 56 '" lSI 

Groce; .SO 40.000 SF (CLA) .. 56 , .. '51 '" m 
IlItem" GaptIJf~ (1 4) ,'J ,,~ ( !8) ( 16) (H) 

[!lI!!m B~!ail:!oQ! 51.4" ~ ___ "_6)~ -----..J.!El ~ ~ 
Rr<1Iaicn SubuuJ (53) (32) (85) ( 140) ( IH ) (274) 

uunul Groury Veh!cJe...Trips " 
,. " '" ,oo '" 

,~" 8lO 18.000 Sf {CLA} 31 " 56 " 'OS 202 

Illfernol Copt~ ") ") (9) ~J m (15) 

[ (JI:!lW /kdl !l.:(im a l 52.4" ~ ---1!.2l ---E!} ---...l!!l ~ ___ "_,, 

''''''''''''''''''' ~ ' J (11) (H) (55) (58) (113) 

bternal Rea~ VehiQe. T ,.".,. Il /0 2l " 17 " 
~16tntbl no 288 DU " II. '" , I< " IT, 

Internal CApt.n ~) 0 ') (41) (3f) (18) (52) 

[amlt: ~:a!!ll Q) f 2.J" --1'!J~~ ~--.l!.!J~ 
Rtd.octicrI511brotd ,'n (69) ~'1 (68) OI) (105) 

bttrml ll.....;:iMdaI Vellid. Trips " 11 " 16 " 71 

T ot--' &um~ $ 1(. V.hid .. Trips 101 III no US 17S no 
-

elU::IlJ[ :iJ:bi!& IDf!I I ~ l 
&terN! ReQ lI S1ta V~k~ Trip. 81. 18.000 Sf (CLA) tl 10 " 12 11 .. 

Hl tm.f:bJ Bcdutrioo 21 ()~ ---'" ---<JJ ----"J __ (11). -!ill ---<.l.lJ 
New bterml RetJ!l Vehkle Tn" Subtotal to , IT ]I " .. 
&tlll"Tlll Grocery Site Veh!d<! Trip .SO 40,000 SF (GLA) " 11 " '" ' 08 '" Z ~Ji &I11:l!x BtllllW1l:l 25.0% ----'" (61 l!11 128) ---Cll1 . _ __ "" 
N_ Ex!.tmaJ Croci<)' Vehic!a Trip Subtobl " " 11 " " /6, 

I::!"!!!! ~",femal !liit .. Ve hicle Trie l 

""'" 71. )13,000 SF (Cf A) '" .. '" " '" lSI 
G~.., 05. 40,000 SF (CLA) " " 11 " " '" ,~. .20 18,000 SF (GLA) /0 7 IT ]I " .. 
""""""" n. 198 DU ---'-' 17 " ---"'- ---'-' 71 

Total New Extemal Site Vehicle.T rip. 19/ '16 '" 116 '" m 

Elilflnl Sit!! V !l:h >cle To::ip~(5) 

CXfim .- 71. 390.'.1-44 Sf (GfA) 11S " '14 w' 66 ,ot 'OT 
-.. 
T o tal New EllteruJ T r ipI '66 or m 'SO llS m 

Notes.: 
{I, Tripi ger..nted using If1It1tuuol T","sporutlon En&i'lf!en. (ITE) Trip Gmmlign alii &litIO/"l. 

(2) Interml np:unll dewmined by ClIkub~rog i pe,,,,,,,1 reduction fGl" i set of uscs .... oth nJlo..nl itllenctloo. ~od app/yi"l tho! low..,- of the two resullio& rdualonL 

SH. TlbJe. 3&:lind lC for detil Wed alculotJon .. 

(3) T","sil ~dvcdoo. b;ue<l on 20M Dew:lopmrot. R_1ucd BfsitnNp SliM y floal Btpgrr W .. hington MrlTOpOliao A,....,. T, .. ns!t Aulhoriry, MI.I"dl 2006. 

Disunce from Metro !s l ~O (~~!. 

(4) Per VDOT Ch.:Iptor 527 So.od.rd!. a 25~ pa n ·by ~hicle trip nlductJon .... ;11 t;lken fo, the ,.eci l CQmpc;nent. 

(5 ) S!tt II i~! ,ounte!l by Weill oj. Associ~t6 00 Th~l"Id~Y.lune 7th. 2012. 

ADT 

H'/9 

... '" 
2,118 

-----.!:!!!. 
12,898 

III .. , 
-----'" 

1,354 

4.6'/9 

(JH ) 

~ 
(2.1 75) 

l.514 

-4,090 

(307) 

~ 
(2.28'1) 

1.801 

2,218 

(138) 

~ 
(IJll) 

'" 
1.881 

(556) 

~ 
/1.111) 

76' 

6,015 

", 
__ Illil 

717 

1,80 1 
__ I!l<'l 

US I 

1.S1-4 

USI 

717 

---'-" 
S,U6 

Ul l 

4,I$S 

W . II .... ,o,"""i>(. ,, !n<. 

M'L .. n.V.·(i .... 



WEllS + ASSOC I ATES Transport al1 on Consullan ts - l i ltJI)'/tlr l011 !- SO LUr!o n S 

Appeil'drx 0 
Total Futu re Leve ls of Service and Queues 



HCM Unsignalized Intersection Capacity Analysis 
2: Ke;i Boulevard & North Nash Street 

Movement 
lane Configurations 
Votume (vehlh) 
Sign Con trot 
Grade 
Peak Hour Factor 
Hourly flow rate (VPh) 
Pedestrians 
Lane Width (ft) 
Walking Speed (ft/s) 
Percent Blockage 
Right tum flare (veh) 
Median type 
Median storage veh) 
Upstream signal (ft) 
pX, platoon unblocked 
vC, conflicting volume 
vC1, stage 1 conf vol 
vC2, stage 2 conf vol 
vCu, unblocked vol 
tC, single (s) 
tC, 2 stage (s) 
tF (s) 
pO queue free % 
cM capacity (vehlh) 

Direction, Lane # 
Volume Total 
Volume Left 
Volume Right 
cSH 
Volume to Capacity 
Queue Length 95th (ft) 
Control Delay (s) 
Lane LOS 
Approach Delay (s) 
Approach LOS 

ntersection Summa~ 
Average Delay 
Intersection Capacity Utilization 
Analysis Period (min) 

1411 Key Boulevard 
Wells + Associates, Inc. 

.J 
EBL 

119 

0.85 
140 

335 

335 
4.1 

2.2 
88 

1160 

EB 1 
456 
140 

0 
1160 
0.12 

10 
3.5 

A 
3.5 

- -
EBT WBT 

4 f> 
269 157 

Free Free 
0% 0% 

0.85 0.85 
316 185 

56 2 
12.0 12.0 
4.0 4.0 

5 0 

None None 

WB1 SB 1 
272 116 

0 72 
87 45 

1700 336 
0.16 0.35 

0 38 
0.0 21.3 

C 
0.0 21.3 

C 

4.8 
61 .3% 

15 

'- \. ~ 
WBR SBL SBR 

V 
74 66 41 

Stop 
0% 

0.85 0.92 0.92 
87 72 45 

63 
12.0 
4.0 

5 

890 347 

890 347 
6.4 6.2 

3.5 3.3 
72 93 

261 629 

ICU Level of Service B 

Total Future AM 
101612014 

Synchro 8 - Report 
Page 1 



HCM Unsignalized Intersection Capacity Analysis 
3: North Nash Street & Site Drive 

.-
Movement WBL 
Lane Configurations 
Votume (veh/h) 0 
Sign Control Stop 
Grade 0% 
Peak Hour Factor 0.92 
Hou~y flow rate (vph) 0 
Pedestrians 24 
Lane Width (ft) 0.0 
Walking Speed (ftJs) 4.0 
Percent Blockage 0 
Right1um flare (veh) 
Median type 
Median storage veh) 
Upstream signal (ft) 
pX, platoon unblocked 
vC, conflicting volume 357 
vCl , stage 1 conlvol 
vC2, stage 2 coni vol 
vCu, unblocked vol 357 
tC, single (s) 6.4 
tC, 2 stage (s) 
tF (s) 3.5 
pO queue free % 100 
cM capacity (veh/h) 635 

Direction, Lane # NB 1 
Volume Total 210 
Volume left 0 
Volume Right 9 
cSH 1700 
Volume 10 Capacity 0.t2 
Queue length 95th (ft) 0 
Control Delay (s) 0.0 
l ane lOS 
Approach Delay (s) 0.0 
Approach lOS 

Inlersection Summa~ 
Average Delay 
Inlersection Capacily Utilization 
Analysis Period (min) 

1411 Key Boulevard 
Wells + Associates, Inc. 

'-
WBR 

0 

0.92 
0 

229 

229 
6.2 

3.3 
100 
810 

SB 1 
116 

8 
0 

1334 
0.01 

0 
0.5 

A 
0.5 

t I" \. + 
NBT NBR SBL SBT 

it <t 
185. 8 7 100 

Free Free 
0% 0% 

0.92 0.92 0.92 0.92 
201 9 8 109 

4 
12.0 
4.0 

0 

None None 

234 

234 
4.1 

2.2 
99 

13.34 

0.2 
15.3% leu level 01 Service 

15 
A 

Total Future AM 
10/6/2014 

Synchro 8 - Report 
Page 2 



HCM Unsignalized Intersection Capacity Analysis 
4: North Nash Street & Site Drive 

~ 
Movement WBL 
Lane Configurations ¥ 
Volume (veh/h) 15 
Sign Control Stop 
Grade 0% 
Peak Hour Factor 0.92 
Hourly flow rate (vph) 16 
Pedest"ans 38 
Lane Width (ft) 12.0 
Walking Speed (ft/s) 4.0 
Percent Blockage 3 
Right tum flare (veh) 
Median type 
Median storage veh) 
Upstream signal (ft) 
pX, platoon unblocked· 
vC, conflicting volume 345 
vCl, stage 1 conf vol 
vC2, stage 2 conf vol 
vCu, unblocked vol 345 
tC, single (s) 6.4 
tC, 2 stage (s) 
tF (s) 3.5 
pO queue free % 97 
cM capacity (vehlh) 628 

Direction, Lane # WBI 
Volume T atal 30 
Volume Left 16 
Volume Right 14 
cSH 686 
Volume to CapacITY 0.04 
Queue Length 95th (ft) 3 
Control Delay (5) 10.5 
Lane LOS B 
Approach Delay (s) 10.5 
Approach LOS B 

Intersection Summa~ 
Average Delay 
Intersection Capacity UWization 
Analysis Period (min) 

1411 Key Boulevard 
Wells + Associates, Inc. 

'-
WBR 

13 

0.92 
14 

243 

243 
6.2 

3.3 
98 

769 

NB 1 
202 

0 
0 

1700 
0.12 

0 
0.0 

0.0 

t ". \. ~ 
NBT NBR SBL SBT 

t t 
186 0 0 92 

Free Free 
0% 0% 

0.92 0.92 0.92 0.92 
202 0 0 100 

5 3 
12.0 12.0 
4.0 4.0 

0 0 

None None 

240 

240 
4.1 

2.2 
100 

1284 

SB 1 
100 

0 
0 

1700 
0.06 

0 , -

0.0 

0.0 

1.0 
23.3% ICU Level of Service 

15 
A 

Total Future AM 
1016/2014 

~.";:.- -... 

Synchro 8 - Report 
Page 3 

~ .. ;. .. _ ... 



HCM Unsignalized Intersection Capacity Analysis 
5: North Nash Street & Site Drive 

Movement 
lane Configuratioos 
Votume (veh/h) 
Sign Control 
Grade 
Peak Hour Factor 
Hourty flow rate (vph) 
Pedestrians 
lane Width (ft) 
Walking Speed (fils) 
Percent Blockage 
Right tum flare (veh) 
Median type 
Median storage veh) 
Upstream signal (H) 
pX, platoon unblocked 
vC, conflicting volume 
vC1 , stage 1 cenf vol 
vC2, stage 2 conf vol 
vCu, unblocked vol 
te, single (5) 
tC, 2 stage (5) 
tF (5) 
pO queue free % 
cM capacity (vehlh) 

Direction, Lane # 

Volume Total 
Volume Left 
Volume Right 
cSH 
Volume to Capacity 
Queue Length 951h (H) 
Control Delay (5) 
Lane lOS 
Approach Delay (5) 
Approach LOS 

Intersection Summa~ 
Average Delay 
Intersection Capacity Utilization 
Analysis Period (min) 

1411 Key Boulevard 
Wells + Associales, Inc. 

-" ... 
EBl EBR 

¥ 
7 7 

Stop 
0% 

0.92 0.92 
8 8 

11 
12.0 
4.0 

1 

328 109 

328 109 
6.4 6.2 

3.5 3.3 
99 99 

658 932 

EB 1 NB1 
15 218 
8 2 
8 0 

771 1472 
0.02 0.00 

2 0 
9.8 0.1 

A A 
9.8 0.1 

A 

~ t ~ ~ 

NBl NBT SBT SBR 

4' t+ 
2 199 85 2 

Free Free 
0% 0% 

0.92 0.92 0.92 0.92 
2 216 92 2 

5 3 
12.0 12.0 
4.0 4.0 

0 0 

None None 

106 

106 
4.1 

. t :. 

2.2 
100 

1472 

S81 
95 
0 
2 

1700 
0.06 

0 
0.0 

0.0 

0.5 
23.6% ICU Level of SelVice 

15 
A 

.": 

Total Future AM 
10/612014 

Synchro 8, Report 
Page 4 

I, 



HCM Unsignalized Intersection Capacity Analysis 
6: Groce~ Drive & Ke:z: Boulevard 

-Movement EBT 
Lane Configurations 1-
Volume (veh/h) 263 
Sign Controt Free 
Grade 0% 
Peak Hour Factor 0.92 
Hou~y flow rate (vph) 286 
Pedestrians 
Lane Width (ft) 
Walking Speed (ft/s) 
Percent Blockage 
Right tum flare (veh) 
Median type None 
Median storage veh) 
Upstream signal (ft) 
pX, platoon unblocked 
vC, conflicting volume 
vCl, stage 1 conI vol 
vC2, stage 2 conI vol 
vCu, unblocked vol 
tC, single (s) 
tC, 2 stage (s) 
tF (s) 
pO queue free % 
cM capacity (veh/h) 

Direction, Lane # EB 1 
Volume Total 297 
Volume Left 0 
Volume Right 11 
cSH 1700 
Volume to Capacity 0.17 
Queue Length 95th (ft) 0 
Control Delay (s) 0.0 
Lane LOS 
Approach Delay (s) 0.0 
Approach LOS 

Intersection Summa!y 
Average Detay 
Intersection Capacity Utilization 
Analysis Period (min) 

1411 Key Boulevard 
Wells + ASSOCiates, Inc. 

t 
EBR 

10 

0.92 
11 

WBl 
218 
21 
0 

857 
0.02 

2 
1.1 
A 

1.1 

.f - ~ ". 
WBL war NBL NBR 

+1' V 
19 182 3 18 

Free Stop 
0% 0% 

0.92 0.92 0.92 0.92 
21 198 3 20 

220 
12.0 
4.0 
18 

None 

517 750 511 

517 750 511 
4.1 6.4 6.2 

2.2 3.5 3.3 
98 99 96 

857 302 459 

NB 1 
23 
3 

20 
427 
0.05 

4 
13.9 

B 
13.9 

B 

1.0 
35.4% ICU Level 01 Service 

15 
A 

Total Future AM 
10/6/2014 

Synchro 8 - Report 
Page 5 
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HCM Unsignalized Intersection Capacity Analysis 
2: Ke:r: Boulevard & North Nash Street 

Movement 
Lane Configurations 
Volume (veh/h) 
Sign Control 
Grade 
Peak Hour Factor 
Hourly flow rate (vph) 
Pedestrians 
Lane Width (ft) 
Walking Speed (ftJs) 
Percent Blockage 
Right turn flare (veh) 
Median type 
Median storage veh) 
Upstream signal (ft) 
pX, platoon unblocked 
vC, oonflicting volume 
vCl. stage 1 oonlvol 
vC2, stage 2 oonl vol 
vCu, unblocked vol 
tC, single (s) 
tC, 2 stage (s) 
IF (s) 
pO queue free % 
cM capacity (veil/h) 

Direction, Lanell 
Volume Total 
Volume Left 
Volume Right 
cSH 
Volume to Capacity 
Queue Length 95th (ft) 
Control Delay (s) 
Lane LOS 
Approach Delay (s) 
Approach LOS 

Intersection Summa~ 
Average Delay 
Intersection Capacity Utilization 
Analysis Period (min) 

141 1 Key Boulevard 
Wells + Associales, Inc. 

-" 
ESL 

58 

0.85 
68 

612 

612 
4.1 

2.2 
92 

897 

EB 1 
319 

68 
0 

897 
0.08 

6 
2.7 

A 
2.7 

- -
EST WBT 

of 1+ 
213 296 

Free Free 
0% 0% 

0.85 0.88 
251 . 336 

·· ·32 11 
12.0 12.0 
4.0 4.0 

3 1 

None None 

WBl S81 
525 155 

0 • 49 
189 106 

1700 377 
0.31 0.41 

0 49 
0.0 21.1 

C 
0.0 21.1 

C 

4.1 
69.0% 

15 

'- '-. .I 
WBR SSL SSR 

V 
166 42 90 

Stop 
0% 

0.88 0.85 0.85 
189 49 106 

87 
12.0 
4.0 

7 

916 550 

916 550 
6.4 6.2 

3.5 3.3 
81 78 

257 483 

ICU Level 01 Service C 

Total Future PM 
10/612014 

Synchro 8· Report 
Page 1 



HCM Unsignalized Intersection Capacity Analysis 
3: North Nash Street & Site Drive 

Movement 
Lane Configurations 
Volume (vehlh) 
Sign Con trot 
Grade 
Peak Hour Factor 
Houny How rate (vph) 
Pedestrians 
Lane Width (ft) 
Walking Speed (fils) 
Percent Blockage 
Right tum Hare (veh) 
Median type 
Median storage veh) 
Upstream signal (ft) 
pX, platoon unblocked 
vC, conflicting volume 
vCl, stage 1 conf vol 
vC2, stage 2 conf vol 
vCu, unblocked vol 
tC, single (s) 
tC, 2 stage (s) 
tF (s) 
pO queue free % 
cM capacity (vehlh) 

Direction, Lane # 
Volume Total 
Volume Left 
Volume Right 
cSH 
Volume to Capacity 
Queue Length 95th (ft) 
Control Delay (s) 
Lane LOS 
Approach Delay (s) 
Approach LOS 

In tersection Summa~ 
Average Delay 
Intersection Capacity Utilization 
Analysis Period (min) 

1411 Key Boulevard 
Wells + Associates, Inc. 

.- '-
WBL WBR 

0 0 
Stop 

0% 
0.92 0.92 

0 0 
33 
0.0 
4.0 

0 

446 269 

446 269 
6.4 6.2 

3.5 3.3 
100 100 
555 769 

NB 1 SB 1 
243 143 

0 33 
17 0 

1700 1286 
0.14 0.03 

0 2 
0.0 2.0 

A 
0.0 2.0 

t r \. ~ 
NBT NBR SBL SBT 

j. 4' 
208 16 30 102 

Free Free 
0% 0% 

0.92 0.92 0.92 0.92 
226 17 33 11 1 

2 1 
12.0 12.0 
4.0 4.0 

0 0 

None None 

276 

276 
4.1 

2.2 
97 

1286 

0.7 
33.6% ICU Level of Service 

15 
A 

Total Future PM 
101612014 

Synchro 8 - Report 
Page 2 



HCM Unsignalized Intersection Capacity Analysis 
4: North Nash Street & Site Drive 

.f 
Movement WBL 
Lane Configurations ,~ 

Volume (veh/h) 24 
S~n Control Stop 
Grade 0% 
Peak Hour Factor 0.92 
Hourly flow rate (vph) 26 
Pedestrians 40 
lane Width (ft) 12.0 
Walking Speed (!tis) 4.0 
Percent Bloc!<age 3 
Right tum flare (veh) 
Median type 
Median storage veh) 
Upstream s~nal (ft) 
pX, platoon unblocked 
vC. conflicting volume 386 
vC 1, stage 1 coni vol 
vC2, stage 2 coni vol 
vCu, unblocked vol 386 
tC. single (s) 6.4 
tC, 2 stage (s) 
tF (s) 3.5 
pO queue free % 96 
cM capacity (vehlh) 597 

Direction. lane # WBI 
Volume Total 42 
Volume left 26 
Volume Right 16 
cSH 644 
Volume to Capacity 0.07 
Queue length 95th (ft) 5 
Control Delay (s) 11.0 
Lane lOS B 
Approach Delay (s) 11.0 
Approach LOS 8 

Intersection Summa~ 
Average Delay 
Intersection Capacity Util ization 
Analysis Period (min) 

1411 Key Boulevard 
Wells + Associates, Inc. 

'-
WBR 

15 

0.92 
16 

272 

272 
6.2 

3.3 
98 

738 

NB 1 
228 

0 
0 

1700 
0.13 

0 
0.0 

0.0 

t ,.. '. ~ 
NBT NBR SBl SBT 

t t 
210 0 0 108 

Free Free 
0% 0% 

0.92 0.92 0.92 0.92 
228 0 0 117 

4 
12.0 
4.0 

0 

None None 

268 

268 
4.1 

2.2 
100 

1252 

SB 1 
117 

0 
0 

1700 
0.07 

0 
0.0 

0.0 

1.2 
24.0% ICU l evel of Service 

15 

• 

A 

Total Future PM 
10/6/2014 

Synchro 8 - Report 
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HCM Unsignalized Intersection Capacity Analysis 
5: North Nash Street & Site Drive 

Movement 
Lane Configurations 
Votume (veh/h) 
Sign Conkol 
Grade 
Peak Hour Factor 
Hourly flow rate (vph) 
Pedestrians 
Lane WKlIh (fl) 
Walking Speed (ft/s) 
Percent Blockage 
Right turn flare (veh) 
Median type 
Median storage veh) 
Upskeam signal (fl) 
pX, platoon unblocked 
vC, conflicting volume 
vC1, stage 1 conf vol 
vC2, stage 2 conf vol 
vCu, unblocked vol 
tC, single (s) 
tC, 2 stage (s) 
tF (s) 
pO queue free % 
cM capacity (vehlh) 

Direction, Lan e # 
Volume Total 
Volume Left 
Volume Right 
cSH 
Volume to Capacity 
Queue Length 95th (fl) 
Control Delay (s) 
Lane LOS 
Approach Delay (s) 
Approach LOS 

Intersection Summa~ 
Average Delay 
Intersection Capacity Utilization 
Analysis Period (min) 

1411 Key Boulevard 
Wells + Associates, Inc. 

-" ') 

EBL EBR 

V 
4 4 

Stop 
0% 

0.92 0.92 
·4 4 
28 

12.0 
4.0 

2 

, 

409 145 

409 145 
6.4 6.2 

3.5 3.3 
99 100 

580 881 

EB 1 NB 1 
9 252 
4 8 
4 0 

699 1399 
0.01 0.01 

1 0 
10.2 0.3 

B A 
10.2 0.3 

B 

~ t ~ ~ 

NBL NBT SBr SBR 

+1' .. 
7 225 104 7 

Free Free 
0% 0% 

0.92 0.92 0.92 0.92 
8 245 113 8 

4 
12.0 
4.0 

0 

None None 

149 

149 
4.1 

2.2 
99 

1399 

SB 1 
121 

0 
8 

1700 
0.07 

0 
0.0 

0.0 

0.4 
27.5% ICU Level of Service 

15 
A 

Total Future PM 
10/6/2014 

.. 

Synchro 8· Report 
Page 4 



HCM Unsignalized Intersection Capacity Analysis 
6: Groce!}: Store Drive & Ke~ Boulevard 

Movement 
Lane Configuratioos 
Votume (vehlh) 
Sign Control 
Grade 
Peak Hour Facior 
Hou~y flow rate (vph) 
Pedestrians 
Lane Width (H) 
Walking Speed (His) 
Percent Blockage 
Right tum flare (veh) 
Median type 
Median storage veh) 
Upstream signal (H) 
p)(, platoon unblocked 
vC, conflicting volume 
vCl , stage 1 conf vol 
vC2, stage 2 conf vol 
vCu, unblocked vol 
tC, single (s) 
te,2 stage (s) 
IF (s) 
pO queue free % 
cM capacity (vehlh) 

Direction, Lane # 
Volume Total 
Volume Left 
Volume Right 
cSH 
Volume to Capacity 
Queue Length 95th (H) 
Control Delay (s) 
Lane LOS 
Approach Delay (s) 
Approach LOS 

Intersection Summa,}: 
Average Delay 
Intersection Capaoty Utilization 
Analysis Period (min) 

1411 Key Boulevard 
Wells + Associates, Inc. 

-+ ,. ~ 
EBT EBR WBL 

t> 
292 31 63 

Free 
0% 

0.92 0.92 0.92 
317 34 68 

8 
12.0 
4.0 

None 

550 

550 
4.1 

2.2 
92 

851 

EB 1 WBI NB 1 
351 302 101 

0 68 16 
34 0 85 

1700 851 394 
0.21 0.08 0.26 

0 7 25 
0.0 2.9 17.2 

A C 
0.0 2.9 17.2 

C 

3.5 
48.4% 

15 

- '" ~ 
WBT NBL NBR 

<1' ¥ 
215 15 78 

Free Stop 
0% 0% 

0.92 0.92 0.92 
234 16 85 

199 
12.0 
4.0 
17 

None 

912 533 

912 533 
6.4 6.2 

3.5 3.3 
93 81 

232 456 

ICU Level of Servioe A 

Total Future PM 
10/6/2014 

Synchro 8 - Report 
Page 5 
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