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Capstone-Democracy Lane Proposal
February 16, 2018

Section 1

INTRODUCTION

This report presents the results of a traffic impact study conducted in support of a proposed
residential redevelopment in the City of Fairfax, Virginia. The subject property, identified as tax
parcel 57-2 ((20)) 6A (the “Subject Property”) is located on the south side of Layton Hall Drive,
east of University Drive, and west of Old Lee Highway, as shown on Figure 1-1.

The Subject Property is currently zoned CR (“Commercial Retail”). The property is currently
developed with office uses, including three office buildings and townhouse-style office units,
totaling approximately 82,800 gross square feet (GSF).

The Applicant, Capstone Collegiate Communities, proposes to rezone the Subject Properties to
the Planned Development Residential (PD-R) and Old Town Fairfax Transitional Overlay (TO)
Districts in order to permit redevelopment with multifamily dwelling units. The Applicant
proposes to remove the existing office buildings and subsequently redevelop the property with
up to 270 apartment units, representing up to 800 beds. The units will be marketed primarily to
students of George Mason University (GMU) as off-campus student housing. A reduction of the
Applicant’s development plan is shown on Figure 1-2.

According to the City’s Comprehensive Plan, the subject site is designated for future development
as “Business-Commercial”. Therefore, a change in the Comprehensive Plan Future Land Use
designation will be necessary. In conjunction with the rezoning application, the Applicant
proposes a Comprehensive Plan amendment to reclassify the Subject Property as Residential —
High. A copy of the Applicant’s Statement of Justification is included in Appendix A.

According to the 24VAC30-155 (“Chapter 870”) regulations, all development proposals which
meet certain specific trip generation thresholds are subject to the regulations as outlined in
VDOT’s Traffic Impact Analysis Regulations Administrative Guidelines (“Administrative
Guidelines”). In January 2012, an amendment to the Administrative Guidelines took effect that
determined a development proposal is considered to substantially impact the transportation
network if it generates 5,000 or more net new daily vehicle trips located on, or within 3,000 feet
of, a VDOT maintained roadway. Based on the trips anticipated to be generated by the subject
development, the subject development would not require a Chapter 870 compliant traffic study.

Although a traffic impact analysis is not required per 24VAC30-155, the City of Fairfax requires
the submission of a traffic study in conjunction with any development application. The basis of
this traffic impact assessment includes a field reconnaissance of the area to determine access
opportunities and constraints, traffic counts conducted at key intersections in the site vicinity, a
review of the City’s Comprehensive Plan, conversations with City staff to ascertain planned
transportation improvements/enhancements, and information from the Applicant including
preliminary site concepts.
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This traffic assessment was completed in accordance with the City of Fairfax policies and
guidelines and is intended to address the following issues:

1. Estimation of the total vehicle trips ends generated by the planned land use during the
AM and PM peak hours.

2. Determination of the effects of the development proposal on the surrounding local
roadway network.

3. Identification of potential road and/or operational improvements necessary to mitigate
the impacts of the developer’s proposal.

A scoping meeting was held with City staff to determine specific study parameters. The resulting
traffic study scoping form is provided in Appendix B. Tasks undertaken in the course of this study
included the following:

1. A review of the Applicant’s conceptual plans for the subject site.

2. A field reconnaissance of the subject site in order to determine existing roadway and
intersection geometrics and traffic controls, access opportunities and/or constraints, and
general traffic conditions.

3. Peak hour turning movement, pedestrian, and bicycle counts were obtained at the
following study intersections:

University Drive/Layton Hall Drive

Layton Hall Drive/Democracy Lane

Old Lee Highway/Layton Hall Drive/Farrcroft Drive
University Drive/Kenmore Drive

University Drive/Democracy Lane/Whitehead Street
Chain Bridge Road/Kenmore Drive

Chain Bridge Road/Whitehead Street

All existing site entrances

S 0 Q0 oo

4. Calculation of existing AM and PM peak hour intersection levels of service at the study
intersections.

5. Identification of the number of peak hour trips that would be generated by the proposed
mixed-use development based on standard Institute of Transportation Engineers (ITE)
10th edition Trip Generation rates/equations.

6. Determination of future background traffic forecasts based on estimates of traffic that
would be generated by other approved/planned developments in the site vicinity.
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7. Calculation of future levels of service both with and without the proposed development
at the key study intersections for a proposed build-out year of 2021.

Sources of data for this analysis included traffic counts conducted by Wells + Associates Inc.,
information obtained from the City of Fairfax, the Institute of Transportation Engineers (ITE), the
Highway Capacity Manual 2000 (Synchro software, version 9), Capstone Collegiate Communities,
and the files and library of Wells + Associates.

CONCLUSIONS

Based on the results of this traffic impact study, the following may be concluded:

1. The redevelopment plan proposed by the Applicant is complementary to the City’s and
community’s long-term vision for the area adjacent to the Old Town district.

2. All signalized intersections within the study area currently operate at overall adequate
levels of service (LOS “D” or better).

3. Under future 2021 traffic conditions, without the development of the subject site, delays
would increase at study intersections due to regional traffic growth and trips generated
by other approved/pending development within the City. However, overall levels of
service would remain generally consistent with existing conditions.

4, The Layton Hall Apartments redevelopment project is forecasted to generate 128 AM
peak hour and 246 PM peak hour net vehicle trips upon completion and full occupancy
by 2021, and without accounting for any trip reductions resulting from non-auto modes
of travel.

5. Under future 2021 traffic conditions, with the development of the Subject Property,
intersection levels of service would remain consistent with background conditions.
Additional mitigation measures, as outlined below, would serve to further improve the
transportation network.

RECOMMENDATIONS

Based on the above conclusions and in order to mitigate the impacts of the subject development
and improve the overall transportation network, the following recommendations should be
considered:

1. As part of the redevelopment plan and to encourage walking trips, the Applicant should
provide and enhance the pedestrian facilities within the site’s block. The Applicant should
further ensure connections between the site’s internal network and the surrounding
pedestrian system, as envisioned in the Comprehensive Plan.

5 HEENNNTTTT T T
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The Applicant should encourage bicycling as a mode of travel. Bicycle racks for site visitors
as well as bicycle storage lockers or a secure bike room for residents should be provided.
The Applicant should consider bikesharing facility locations, subject to further evaluation
and coordination with City staff.

The Applicant should implement Transportation Demand Management (TDM) strategies
to encourage the use of alternate modes of transportation. The application of TDM
strategies is particularly beneficial for the site since the units will be marketed primarily
to a student population who will likely be more inclined to select non-auto modes of travel
to/from the GMU campus and other destinations within the City. As a result, there are
opportunities to reduce vehicle trips to and from the Subject Property.

To encourage and promote street connectivity consistent with the City’s Multimodal
Transportation Plan recommendations, a new north-south street should be constructed
within the eastern confines of the site between Democracy Lane and Layton Hall Drive.

In order to facilitate site access and to establish defined intersections consistent with the
City’s Multimodal Transportation Plan objectives, a portion of Democracy Lane should be
realigned as shown in the Applicant’s development plan and the site entrance should be
designed as a three-leg, All-Way STOP intersection with crosswalks and necessary
pedestrian features.




W
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Section 2

BACKGROUND INFORMATION

LOCATION AND SURROUNDING USES

The site is located within the City of Fairfax and is currently developed with approximately 82,800
GSF of office uses housed in three low rise office buildings and townhouse-style office units. Low
to medium density residential dwelling units generally surround the property to the north and
west. Retail commercial and office uses are found to the east and south.

COMPREHENSIVE PLAN LAND USE RECOMMENDATIONS

The City’s Comprehensive Plan shows the subject parcel as “Business-Commercial” on the Future
Land Use Map. The redevelopment of the subject site, as proposed, requires an amendment to
the Comprehensive Plan.

EXISTING TRANSPORTATION NETWORK

Existing Road Network. The following is a description of the roadways surrounding the proposed
residential redevelopment. Figure 2-1 depicts existing lane use and traffic controls in the vicinity
of the subject site:

Layton Hall Drive. Layton Hall Drive is a two-lane, undivided roadway that runs along the
southern property boundary of the subject site. Layton Hall Drive is classified by the City as an
“active street”. According to the City’s Multimodal Transportation Plan, active streets are roads
that “connect multiple destinations within a neighborhood and are more mixed-use or
commercial in nature than residential street typologies.” Layton Hall Drive operates with a
posted speed limit of 25 miles per hour (mph). On-street parking is currently permitted along
Layton Hall Drive on both sides of the street. Furthermore, a designated bike lane is provided in
the westbound direction. The intersection of Layton Hall Drive with Old Lee Highway operates
under signal control. The VDOT 2016 Average Daily Traffic (ADT) report indicates Layton Hall
Drive carries 4,600 vehicles per day (vpd).

Old Lee Highway. Old Lee Highway intersects Layton Hall Drive to the east of the subject site.
Old Lee Highway is constructed as a two-lane, undivided highway to the north of Layton Hall
Drive and as a four-lane, undivided highway to the south of Layton Hall Drive with a posted speed
limit of 30 mph. According to the Plan, Old Lee Highway is classified as an active street in the
vicinity of the subject site. The VDOT 2016 ADT report indicates Old Lee Highway carries 16,000
vpd.

University Drive. University Drive is constructed as a two-lane, undivided roadway to the north
of Layton Hall Drive and as a four-lane, undivided roadway to the south of Layton Hall Drive. The

7 HEERNNTTTT T T
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roadway carries a posted speed limit of 25 mph. According to the Plan, University Drive is
classified as an active street. The VDOT 2016 ADT report indicates University Drive carries 10,000
vpd.

Kenmore Drive. Kenmore Drive is constructed as a two-lane, undivided roadway to the west of
the subject site. Kenmore Drive is classified by the City as a “neighborhood circulator” and carries
a posted speed limit of 25 mph. According to the Plan, neighborhood circulators are “residential
streets that contribute to community connectivity...” The VDOT 2016 ADT report indicates
Kenmore Drive carries 3,300 vpd.

Democracy Lane. Democracy Lane is a private local street that runs from University Drive to
Layton Hall Drive and provides direct vehicular access to the subject site and adjoining properties.

Public Transit Service. The subject site is most directly served by the City of Fairfax’s City-
University Energysaver (CUE) Bus “Gold Route” which provides service between George Mason
University, Old Town Fairfax, and the Vienna/Fairfax-GMU Metrorail station. The route travels
north and south along Old Lee Highway and includes two stops (one in each direction) at two bus
shelters adjacent to the Old Lee Highway/Layton Hall Drive intersection. Figure 2-2 depicts the
existing transit routes and bus stops located proximate to the subject application site.

Pedestrian Facilities. Concrete sidewalks are generally provided along the roadways in the
immediate area of the subject site. As shown on Figure 2-3, sidewalks are located on both sides
of Layton Hall Drive and a trail runs parallel to University Drive to the north of Layton Hall Drive.
There are marked crosswalks at the study intersections on University Drive and Old Lee Highway
as well as a crosswalk which crosses Layton Hall Drive from a pedestrian connection to the Layton
Hall Apartments development from the northeast corner of the subject site.

FUTURE TRANSPORTATION NETWORK RECOMMENDATIONS

The City of Fairfax has developed the Multimodal Transportation Plan (2017) which provides
recommended strategies for the improvement of the City’s transportation network. While the
Plan has not been officially adopted by City Council, the document was reviewed in order to
obtain guidance in the planning of the subject site and incorporate appropriate Citywide
transportation strategies.

The Plan acknowledges that the City’s roadway network is largely built out and that “few
opportunities remain to add substantially more vehicle capacity on city streets. As such, the City
will need to focus on ways to efficiently move more people within the existing street network.”
Therefore, no specific capacity improvements (i.e., roadway widening) are recommended for the
active streets that immediately surround the subject site. According to the Plan’s Multimodal
Goal 3, streets should be designed to accommodate context and function. The subject site is
described in the Plan as being located in a “local activity center”. As such, any improvements to
the active street network should focus on enhancing safety and the mobility of pedestrians,
bicycles, and in some cases transit vehicles.
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One of the Plan’s recommendations for integrating transportation with land use states that “with
development projects, break up large blocks to a more walkable scale. Pursue additional
secondary and tertiary street network opportunities. Streets should be well designed as
complete streets and align at regular intersections for a continuous street grid” (MM Action 3.2.2).

Proposed Enhancements by the Applicant. In harmony with the recommendations of the City’s
Multimodal Transportation Plan, the Applicant proposes to enhance the transportation network
by providing the following improvements:

1. The Applicant proposes enhanced pedestrian facilities along the site’s frontages of
University Drive, Layton Hall Drive, and Democracy Lane in order to promote pedestrian
connectivity to the surrounding area, including Old Town Fairfax. As shown on the
Applicant’s development plan, the community will have multiple points of pedestrian
access to the surrounding network and the streetscape and building facades will be
designed to feature more urban characteristics, including widened sidewalks and street
trees. Such features will promote and encourage the use of the pedestrian network as an
alternative mode choice to driving, consistent with the objectives set forth in the Plan.

2. The Applicant proposes to realign a portion of existing Democracy Lane in order to
establish a regular intersection at one of the proposed vehicular entrances to the site.
This standard intersection configuration will improve vehicle and pedestrian safety by
establishing All-way STOP control and providing crosswalks.

3. The Applicant proposes to provide on-street parking along a portion of the site’s frontage
on Democracy Lane. In addition to providing additional parking opportunities for site
visitors, the presence of on-street parking will promote Democracy Lane as an active
street.

4, The Applicant has proposed a new north-south street connection from Democracy Lane
to Layton Hall Drive on the eastern end of the site, thereby supporting the City’s vision
for a more robust street grid in order to improve connectivity. This street connection will
feature on-street parking and enhanced pedestrian features, consistent with the other
street frontages.

5. The Applicant has proposed to incorporate other transportation elements in the
development project to promote multimodalism, as recommended by the City, including
the provision of bicycle racks, resident bicycle storage, potential bikeshare locations,
active building facades, and other Transportation Demand Management (TDM) strategies
as described later in this report.
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Section 3

STUDY SCOPE AND ANALYSIS PARAMETERS

OVERVIEW

The primary objective of this study is to assess the impacts associated with the proposed
development plan on the surrounding street system. This traffic study was conducted in
accordance with meetings/discussions with Wells + Associates, City staff, and the Applicant. The
traffic study scoping meeting with City staff was held on December 6, 2017. Subsequent
discussions further refined the desired study parameters and established an acceptable
timeframe for collecting existing traffic counts. As discussed with City staff, collecting traffic
count data at a time when local public schools and George Mason University were in session and
operating normally was considered critical in ensuring that the study reflected typical peak traffic
conditions. The scoping document is provided for reference as Appendix B.

STUDY AREA

The study area was determined based on the intersections and roadways that potentially would
be affected by implementation of the proposed development plan. The following intersections
were selected for analysis and evaluation:

. University Drive/Layton Hall Drive

° Layton Hall Drive/Democracy Lane

° Old Lee Highway/Layton Hall Drive/Farrcroft Drive

° University Drive/Kenmore Drive

) University Drive/Democracy Lane/Whitehead Street
° Chain Bridge Road/Kenmore Drive

. Chain Bridge Road/Whitehead Street

° All Site Entrances

METHODOLOGY

Traffic (or site) impact studies are generally required by jurisdictions to assess the level of impact
proposed changes in land use or development could have on a community’s transportation
system. Traffic impact studies focus on access to/from a property and those off-site local
intersections that would potentially be impacted by traffic from the proposed development or
land use change. Utilizing a four-step process, intersections are evaluated in terms of levels of
service and then appropriate mitigation measures are identified to remediate sub-standard levels
of service. The four-step planning process consists of trip generation, trip distribution, a
determination of mode split, and traffic assignment.
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As recommended by the City, trip generation estimates were developed based on standard
Institute of Transportation Engineers (ITE), 10th edition, Trip Generation rates/equations for all
land uses. Directional distributions and traffic assignments were developed based on a review
of existing travel patterns, data from other traffic studies, local knowledge and experience, and
engineering judgment.

Levels of service and vehicle queues were estimated using established Highway Capacity Manual
2000 methodologies as reported by Synchro software, version 9. Synchro is a macroscopic
analysis tool and has the advantage of analyzing not only individual intersection performance but
also how the performance measures of the intersection relate to other intersections in the same
network. Important roadway network parameters, such as signal coordination/offsets and
vehicle progression, are included in the Synchro analysis.

SITE DEVELOPMENT PROGRAM

For purposes of this analysis, the proposed development was evaluated as an off-campus student
housing project consisting of up to 800 beds. For purposes of this assessment, build-out of the
project is anticipated to occur in a single phase by the year 2021.

ANALYSIS STUDY PERIODS

As requested by City staff, the intersections within the study area were analyzed under weekday
AM and PM peak hour conditions.

REGIONAL GROWTH

Based on conversations/discussions with City staff, a 1% per year compounded growth rate was
applied to existing traffic to account for background traffic growth. The growth rate was only
applied to through streets in the study network, including Old Lee Highway, University Drive, and
Chain Bridge Road.

OTHER APPPROVED/PLANNED DEVELOPMENTS

Background developments to be included in this analysis were discussed with City staff and
include the following planned (i.e. “pipeline”) developments:

o George Mason University Expansion
) Layton Hall Apartments Redevelopment
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EXISTING TRAFFIC VOLUMES

Existing AM and PM peak hour turning movement, pedestrian, and bicycle counts were
conducted on Wednesday, December 6, 2017 at the following intersections from 6:00 AM to
10:00 AM and from 3:00 PM to 7:00 PM:

J University Drive/Layton Hall Drive

. University Drive/Kenmore Drive

) University Drive/Whitehead Street/Democracy Lane
o Layton Hall Drive/Democracy Lane

. Old Lee Highway/Layton Hall Drive/Farrcroft Drive

J Chain Bridge Road/Kenmore Drive

. All Existing Site Entrances

Additionally, a traffic count was conducted at the following intersection on Tuesday, January 23,
2018:

. Chain Bridge Road/Whitehead Street

The existing vehicle traffic volumes used in the analysis are provided on Figure 3-1. Existing
pedestrian counts are provided on Figure 3-2. The data showed few bicyclists within the study
network. All counts data are included in Appendix C.
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Section 4
EXISTING CONDITIONS ANALYSIS

EXISTING INTERSECTION LEVELS OF SERVICE

Peak hour levels of service were calculated for the study intersections based on the existing lane
use and traffic controls shown on Figure 2-1, the existing traffic volumes shown on Figures 3-1,
signal timings/phasings obtained from the City of Fairfax as included in the base Synchro files,
and the 2000 Highway Capacity Manual (HCM) analysis procedures for signalized and
unsignalized intersections. The results are presented in Appendix D and summarized on Table 4-
1 and Figure 4-1. Descriptions of levels of service are provided as Appendix E.

As reflected in Table 4-1, the unsignalized intersections are currently operating at acceptable
levels of service (LOS “D” or better) during peak hours. The signalized intersections currently
operate at overall adequate levels of service (LOS “D” or better) based on the analysis results.

EXISTING INTERSECTION QUEUES

As requested by staff, an analysis of intersection 95™-percentile queues was performed at key
locations. The results of the queuing analysis, as reported by Synchro, are summarized in Table
4-2. As shown in the table, all intersection turn bays within the study area are currently of
adequate length to accommodate existing vehicle queues during peak periods.




Table 4-1
Capstone - Democracy Lane
Existing Levels of Service (1) (2) (3)

Operating Street Approach/ Existing (2017)

Intersection Condition Name Movement AM PM
1 Layton Hall Drive/University Drive STOP Layton Hall Drive EBLTR C[18.0] B [13.9]
Layton Hall Drive WBLT C[17.7] D [26.9]
Layton Hall Drive WBR A[0.0] A[0.0]
University Drive NBLT A[0.0] A[0.1]
University Drive NBR A[0.0] A[0.0]
University Drive SBLTR A[3.8] A[2.9]
2 Layton Hall Drive/Driveway STOP Layton Hall Drive EBTR A[0.0] A[0.0]
Layton Hall Drive WBLT A [0.6] A[0.2]
Driveway NBLR B[11.1] B[12.4]
3 Layton Hall Drive/Democracy Lane/Health Center STOP Layton Hall Drive EBTLR A[0.5] A[0.1]
Layton Hall Drive WBTLR A[1.3] A[1.2]
Layton Hall Drive NBTLR B[11.2] B[11.6]
University Drive SBTLR B [10.3] B[12.4]
4 Layton Hall Drive/Farrcroft Drive/Old Lee Highway Signal Layton Hall Drive EBL D (38.0) D (55.0)
Layton Hall Drive EBTR C(29.7) D (41.2)
Farrcroft Drive WBL D (41.2) D (54.4)
Farrcroft Drive WBTR D (41.7) D (53.9)
0ld Lee Highway NBL B (15.4) B (16.0)
Old Lee Highway NBT C(26.5) B (15.9)
0ld Lee Highway NBR B (16.6) B (12.2)
Old Lee Highway SBL B(17.1) B(11.8)
0ld Lee Highway SBT C(25.4) C(26.7)
Old Lee Highway SBR B(18.4 B(14.8
Overall C(27.6) C(26.0)
5 Whitehead Street/Democracy Lane/University Drive Signal Whitehead Street EBLT A(8.2) A(8.1)
Whitehead Street EBR A(6.7) A(7.3)
Democracy Lane WBLTR A (6.8) A(7.9)
University Drive NBLTR A(7.7) A(7.3)
University Drive SBLTR A(7.7) A(7.6)
Overall A(7.7) A(7.5)
6 Whitehead Street/Chain Bridge Road STOP Whitehead Street WBLR E [38.4] E [40.3]
Chain Bridge Road NBT A[0.0] A[0.0]
Chain Bridge Road NBR A[0.0] A[0.0]
Chain Bridge Road SBLT A[2.3] A[1.7]
7 Kenmore Street/Chain Bridge Road Kenmore Street WBL E[37.9] C[18.3]
STOP Kenmore Street WBR A[0.0] A[0.0]
Chain Bridge Road NBTR A[0.0] A[0.0]
Chain Bridge Road SBL B[11.1] A[9.7]
Chain Bridge Road SBT A[0.0] A[0.0]
8 Kenmore Street/University Drive STOP Kenmore Street EBLR B[11.9] B[11.6]
University Drive NBLT A[2.5] A[3.8]
University Drive SBTR A[0.0] A[0.0]

Notes : (1) Numbers in parentheses ( ) represent delay at signalized intersections in seconds per vehicle.

(2) Numbers in brackets [] represent delay at unsignalized intersections in seconds per vehicle.

(3) Roadway names in bold are considered north/south for purposes of this analysis

Wells + Associates, Inc.

Manassas, Virginia
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Table 4-2
Capstone - Democracy Lane
Existing Queues (1) (2) (3) (4) (5)

Operating Street Approach/ Available Existing (2017)
Intersection Condition Name Movement Storage (ft) AM PM
1 Layton Hall Drive/University Drive SToP Layton Hall Drive EBLTR N/A 4 1
Layton Hall Drive WBLT N/A 40 136
Layton Hall Drive WBR 50 0 0
University Drive NBLT N/A 0 0
University Drive NBR N/A 0 0
University Drive SBLTR N/A 10 6
2 Layton Hall Drive/Driveway STOoP Layton Hall Drive EBTR N/A 0 0
Layton Hall Drive WBLT N/A 1 0
Driveway NBLR N/A 2 10
3 Layton Hall Drive/Democracy Lane/Health Center STOP Layton Hall Drive EBTLR N/A 1 0
Layton Hall Drive WBTLR N/A 2 2
Layton Hall Drive NBTLR N/A 4 8
University Drive SBTLR N/A 1 5
4 Layton Hall Drive/Farrcroft Drive/Old Lee Highway Signal Layton Hall Drive EBL N/A 243 206
Layton Hall Drive EBTR 250 43 49
Farrcroft Drive WBL N/A 28 33
Farrcroft Drive WBTR 140 55 36
Old Lee Highway NBL N/A 38 32
Old Lee Highway NBT N/A 428 308
Old Lee Highway NBR 200 0 0
Old Lee Highway SBL 130 22 23
Old Lee Highway SBT N/A 355 814
Old Lee Highway SBR 300 36 86
5 Whitehead Street/Democracy Lane/University Drive Signal Whitehead Street EBLT N/A 63 38
Whitehead Street EBR 80 15 17
Democracy Lane WBLTR N/A 13 34
University Drive NBLTR N/A 60 68
University Drive SBLTR N/A 48 70
6 Whitehead Street/Chain Bridge Road STOP Whitehead Street WBLR N/A 26 80
Chain Bridge Road NBT N/A 0 0
Chain Bridge Road NBR N/A 0 0
Chain Bridge Road SBLT N/A 7 5
7 Kenmore Street/Chain Bridge Road Kenmore Street WBL N/A 15 17
STOP Kenmore Street WBR 50 0 0
Chain Bridge Road NBTR N/A 0 0
Chain Bridge Road SBL 100 15 11
Chain Bridge Road SBT N/A 0 0
8 Kenmore Street/University Drive STOP Kenmore Street EBLR N/A 21 18
University Drive NBLT N/A 6 11
University Drive SBTR N/A 0 0

Notes

1) Queue length is based on the 95th percentile queue in feet as reported by Synchro, Version 9.

2) Queue lengths at All-way STOP controlled intersections are based on the 95th percentile queue in feet as reported by SimTraffic 9.

4) For available storage, "N/A" at the left and right-turn lanes indicate the turn-lane would extend back to the immediate upstream intersection.

(
(
(3) Roadway names in bold are considered north/south for purposes of this analysis
(
(

5) For available storage, "N/A" at the through movements indicate storage available up to the immediate upstream intersection.

Wells + Associates, Inc.

Manassas, Virginia
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Section 5

ANALYSIS OF FUTURE CONDITIONS WITHOUT SITE DEVELOPMENT

OVERVIEW

Forecasts for traffic conditions without the proposed Capstone development were estimated at
key study intersections based on a composite of existing traffic, regional traffic growth, and
pipeline development trips as described in Section 3 of this report. Future levels of service and
gueues under these forecasted conditions were evaluated at the key study intersections.

REGIONAL TRAFFIC GROWTH

For purposes of this traffic assessment, a study horizon year of 2021 was assumed for the
anticipated build-out of the subject development. In order to develop future traffic forecasts,
the existing traffic volumes shown on Figure 3-1 were adjusted to account for increases
associated with regional traffic growth.

In order to account for a continued pattern of growth, a rate of one (1) percent per year
compounded was applied to existing through volumes along key roadways within the study area,
specifically Old Lee Highway, University Drive, and Chain Bridge Road. This rate is compatible
with other area studies. The resulting increases in traffic volumes due to regional growth are
depicted on Figure 5-1.

TRAFFIC FROM OTHER APPROVED/PENDING DEVELOPMENTS

At the request of staff, the following approved or pending (i.e., “pipeline”) developments were
included in the forecasting of future traffic conditions:

e GMU Expansion
e Layton Hall Apartments Redevelopment

The land use assumptions for each of these pipeline developments is summarized as follows and,
as much as possible, are based on the most current development plans for each respective site
and/or application.

GMU Expansion

e Assumed an increase in enrollment of 5,000 students between the present and 2021

Layton Hall Apartments Redevelopment

e Redevelopment of 110 existing multifamily units to 360 total future multifamily units

22 HEEENNETTTT T T T
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Trips generated by these pipeline developments were estimated using ITE Trip_Generation
rates/equations and are consistent with the trip estimates documented in the Layton Hall
Apartments Traffic Impact Study prepared by Wells + Associates and dated November 26, 2012.
The trips are summarized in Table 5-1. It should be noted that the trip generation estimates
associated with these pipeline developments are not based on economic prediction models.

The pipeline development trips summarized in Table 5-1 were assigned to the public street
network consistent with the Layton Hall Apartments TIS. Trip assignments related to each
individual pipeline development are provided in Appendix F. The sum total of all pipeline
development related trips through each study intersection is summarized in Figure 5-2. Due to
the locations of several of these pipeline developments, not all pipeline trips will impact the study
intersections.

BACKGROUND TRAFFIC FORECASTS

The existing traffic forecasts depicted on Figures 3-1, the regional growth shown on Figures 5-1,
and the pipeline trip assignments shown on Figures 5-2 were added together to yield the
background future traffic forecasts shown on Figure 5-3 for the study intersections.

BACKGROUND FUTURE LEVELS OF SERVICE

Capacity analyses of 2021 future traffic conditions without the proposed redevelopment are
provided in Appendix G and summarized in Table 5-2. The forecasted levels of service are also
depicted graphically on Figure 5-4.

As shown on Table 5-2, the individual turning movements at the unsignalized intersections are
forecasted to operate at acceptable levels of service (LOS “D” or better) during the AM peak hour.
During the PM peak hour the westbound left-through movement at the University Drive/Layton
Hall Drive intersection is forecasted to operate at LOS “E” under background conditions.
Additionally, the westbound approach at the Chain Bridge Road/Whitehead Street intersection
is forecasted to operate at LOS “E” under background conditions.

The signalized intersection of Old Lee Highway/Layton Hall Drive will continue to operate at

overall adequate levels of service (LOS “D”). However, the eastbound left turn movement will
begin to operate at LOS “E” during the AM and PM peak hours, without development of the site.

BACKGROUND FUTURE QUEUING

As requested by staff, an analysis of intersection queues was performed at key locations under
background future traffic conditions. The results of the queuing analysis are summarized in Table
5-3.




Table 5-1
Capstone - Democracy Lane

Pipeline Development Trip Generation @

Land Use AM Peak Hour of the Adjacent PM Peak Hour of the Adjacent
Land Use Code Amount Units In Out Total In Out Total
GMU Expansion
Projected Enrollment Increase 550 5,000 Students 840 210 1,050 285 665 950
Layton Hall Apartments
Approved Development 220 360 DU 36 144 180 140 76 216
Existing Development (18) (32) (50) (50) (32) (82)
Net New Trips 18 112 130 90 44 134

Note(s):
(1) Trip generation based on Layton Hall Apartments Traffic Impact Study, prepared by Wells + Associates.
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Table 5-2
Capstone - Democracy Lane
Background Future Levels of Service (1) (2) (3)

Operating Street Approach/ Existing (2017) Background (2021)
Intersection Condition Name Movement AM PM AM PM
1 Layton Hall Drive/University Drive STOP Layton Hall Drive EBLTR C[18.0] B [13.9] C[17.5]) C[15.9]
Layton Hall Drive WBLT C[17.7] D [26.9] c[18.4] E [45.5)
Layton Hall Drive WBR A[0.0] A[0.0] A[0.0] A[0.0]
University Drive NBLT A[0.0] A[0.1] A[0.0] A[0.1]
University Drive NBR A[0.0] A[0.0] A[0.0] A[0.0]
University Drive SBLTR A[3.8] A[2.9] A[3.8] A[3.6]
2 Layton Hall Drive/Driveway STOP Layton Hall Drive EBTR A[0.0] A[0.0] N/A N/A
Layton Hall Drive WBLT A[0.6] A[0.2] N/A N/A
Driveway NBLR B[11.1] B [12.4] N/A N/A
New Layton Hall Apartments Driveway STOP Layton Hall Drive EBLTR N/A N/A A[0.5] A[2.2]
Layton Hall Drive WBLTR N/A N/A Afo.6] Af0.2]
Driveway NBLR N/A N/A B [12.0] C[15.4]
Driveway SBLR N/A N/A B [10.7] B[11.6]
3 Layton Hall Drive/Democracy Lane/Health Center STOP Layton Hall Drive EBTLR A[0.5] A0.1] A[0.4] A[0.1]
Layton Hall Drive WBTLR A[13] A1.2] A[13] A1.1)
Layton Hall Drive NBTLR B[11.2] B[11.6] B [11.6] B[11.7]
University Drive SBTLR B [10.3] B [12.4] B [10.3] B [12.5]
4 Layton Hall Drive/Farrcroft Drive/Old Lee Highway Signal Layton Hall Drive EBL D (38.0) D (55.0) D (38.7) E(56.1)
Layton Hall Drive EBTR C(29.7) D (41.2) C(29.3) D (41.1)
Farrcroft Drive WBL D (41.2) D (54.4) D (42.6) D (54.3)
Farrcroft Drive WBTR D (41.7) D (53.9) D (43.0) D (53.9)
0ld Lee Highway NBL B (15.4) B (16.0) B (16.1) B (17.4)
0ld Lee Highway NBT C(26.5) B (15.9) C(25.8) B (16.3)
0ld Lee Highway NBR B (16.6) B (12.2) B (16.6) B (12.3)
0ld Lee Highway SBL B (17.1) B (11.8) B (18.3) B (12.0)
0ld Lee Highway SBT C(25.4) C(26.7) C(27.9) C(28.9)
0ld Lee Highway SBR B (18.4) B (14.8) B(19.2) B(15.2)
Overall C(27.6) € (26.0) C(28.5) € (27.0)
5 Whitehead Street/Democracy Lane/University Drive Signal Whitehead Street EBLT A(8.2) A(8.1) A(8.2) A(8.1)
Whitehead Street EBR A(6.7) A(7.3) A(6.8) A(7.3)
Democracy Lane WBLTR A (6.8) A(7.9) A(7.3) A(7.9)
University Drive NBLTR A(7.7) A(7.3) A(7.7) A(7.4)
University Drive SBLTR A(7.7 A(7.6 A(7.6 A(7.6
Overall A(7.7) A(7.5) A(7.7) A(7.6)
6 Whitehead Street/Chain Bridge Road STOP Whitehead Street WBLR E [38.4] E [40.3] E [40.8] E [40.3]
Chain Bridge Road NBT A[0.0] A[0.0] A[0.0] A[0.0]
Chain Bridge Road NBR A[0.0] A0.0] A[0.0] A[0.0]
Chain Bridge Road SBLT A23) AL7) A[2.0] A7)
7 Kenmore Street/Chain Bridge Road Kenmore Street WBL E[37.9] C[18.3] D [30.6] C[18.0]
STOP Kenmore Street WBR A[0.0] A[0.0] A[0.0] A[0.0]
Chain Bridge Road NBTR A[0.0] A[0.0] A[0.0] A[0.0]
Chain Bridge Road SBL B[11.1] A[9.7] B [10.8] A[9.6]
Chain Bridge Road SBT A[0.0] A[0.0] A[0.0] A[0.0]
8 Kenmore Street/University Drive SsTOP Kenmore Street EBLR B[11.9] B [11.6] B[11.8] B[11.9]
University Drive NBLT A[2.5] A[3.8] Al2.4] A[3.8]
University Drive SBTR A[0.0] A[0.0] A[0.0] A[0.0]

Notes : (1) Numbers in parentheses ( ) represent delay at signalized intersections in seconds per vehicle.
(2) Numbers in brackets [] represent delay at unsignalized intersections in seconds per vehicle.

(3) Roadway names in bold are considered north/south for purposes of this analysis

Wells + Associates, Inc.

Manassas, Virginia
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Table 5-3
Capstone - Democracy Lane
Background Future Queues (1) (2) (3) (4) (5)

Operating Street Approach/ Available Existing (2017) Background (2021)
Intersection Condition Name Movement Storage (ft) AM PM AM PM
1 Layton Hall Drive/University Drive SToP Layton Hall Drive EBLTR N/A 4 1 3 1
Layton Hall Drive WBLT N/A 40 136 53 211

Layton Hall Drive WBR 50 0 0 0 0

University Drive NBLT N/A 0 0 0 0

University Drive NBR N/A 0 0 0 0

University Drive SBLTR N/A 10 6 9 9
2 Layton Hall Drive/Driveway STOP Layton Hall Drive EBTR N/A 0 0 N/A N/A
Layton Hall Drive WBLT N/A 1 0 N/A N/A
Driveway NBLR N/A 2 10 N/A N/A

New Layton Hall Apartments Driveway STOP Layton Hall Drive EBLTR N/A N/A N/A 1 4

Layton Hall Drive WBLTR N/A N/A N/A 1 0

Driveway NBLR N/A N/A N/A 2 12

Driveway SBLR N/A N/A N/A 9 6

3 Layton Hall Drive/Democracy Lane/Health Center STOP Layton Hall Drive EBTLR N/A 1 0 1 0

Layton Hall Drive WBTLR N/A 2 2 2 2

Layton Hall Drive NBTLR N/A 4 8 4 8

University Drive SBTLR N/A 1 5 1 5
4 Layton Hall Drive/Farrcroft Drive/Old Lee Highway Signal Layton Hall Drive EBL N/A 243 206 311 222
Layton Hall Drive EBTR 250 43 49 48 52

Farrcroft Drive WBL N/A 28 33 28 34

Farrcroft Drive WBTR 140 55 36 59 37

Old Lee Highway NBL N/A 38 32 39 36
Old Lee Highway NBT N/A 428 308 454 351

Old Lee Highway NBR 200 0 0 0 0

Old Lee Highway SBL 130 22 23 22 23
Old Lee Highway SBT N/A 355 814 415 863

Old Lee Highway SBR 300 36 86 42 99

5 Whitehead Street/Democracy Lane/University Drive Signal Whitehead Street EBLT N/A 63 38 63 41
Whitehead Street EBR 80 15 17 16 18

Democracy Lane WBLTR N/A 13 34 15 35

University Drive NBLTR N/A 60 68 63 73

University Drive SBLTR N/A 48 70 53 71

6 Whitehead Street/Chain Bridge Road SsToP Whitehead Street WBLR N/A 26 80 32 76

Chain Bridge Road NBT N/A 0 0 0 0

Chain Bridge Road NBR N/A 0 0 0 0

Chain Bridge Road SBLT N/A 7 5 6 5

7 Kenmore Street/Chain Bridge Road Kenmore Street WBL N/A 15 17 12 16

STOP Kenmore Street WBR 50 0 0 0 0

Chain Bridge Road NBTR N/A 0 0 0 0

Chain Bridge Road SBL 100 15 11 13 11

Chain Bridge Road SBT N/A 0 0 0 0

8 Kenmore Street/University Drive STOP Kenmore Street EBLR N/A 21 18 20 18
University Drive NBLT N/A 6 11 6 12

University Drive SBTR N/A 0 0 0 0

Notes : (1) Queue length is based on the 95th percentile queue in feet as reported by Synchro, Version 9.

(2) Queue lengths at All-way STOP controlled intersections are based on the 95th percentile queue in feet as reported by SimTraffic 9.

(3) Roadway names in bold are considered north/south for purposes of this analysis

(4) For available storage, "N/A" at the left and right-turn lanes indicate the turn-lane would extend back to the immediate upstream intersection.

(5) For available storage, "N/A" at the through movements indicate storage available up to the immediate upstream intersection.

Wells + Associates, Inc.

Manassas, Virginia
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As shown in the table, all intersection turn bays within the study area are currently of adequate
length to accommodate forecasted vehicle queues during peak periods, with the exception of
the eastbound left turn movement at the Layton Hall Drive/Old Lee Highway intersection, which
would begin to exceed the available storage length during the AM peak hour at the 95t%-
percentile. However, the average queue will be accommodated.
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Section 6

SITE ANALYSIS

OVERVIEW

As part of the four-step process described previously, trips anticipated to be generated by the
proposed redevelopment plan were forecasted and then assigned to the surrounding roadway
network based on a trip distribution. The generation, distribution, and assignment of site trips
were based on the proposed development plan and program as well as the locations of future
site entrances in relation to the surrounding roadway network.

EXISTING SITE TRIPS

As stated previously, the site is currently developed with approximately 82,800 GSF of office uses.
The Applicant proposes to remove the existing office buildings in order to redevelop the site. As
a result, trips currently generated by these uses would no longer be experienced on the
surrounding roadway network. Driveway counts were conducted at each of the existing site
driveways in order to determine the number of existing trips that should be removed from the
network. These driveway count data are provided in Appendix H and summarized in Table 6-1.
As shown in Table 6-1, the current site uses generate 52 AM peak hour and 82 PM peak hour
trips. For purposes of forecasting future traffic conditions with the proposed redevelopment
plan, these trips were removed at key study intersections based on these driveway counts as
shown on Figure 6-1.

PROPOSED SITE ACCESS

A reduction of the proposed redevelopment plan is provided on Figure 1-2. As shown, the plan
depicts locating vehicular access to two points: 1) access via Layton Hall Drive (shared with the
adjacent medical office building, and 2) access via Democracy Lane. The analysis of these site
access points is detailed in Section 7 of this report. The future lane use and intersection controls
(with the proposed site entrances) are provided on Figure 6-2.

TRIP GENERATION

Overview. Trip generation estimates for the weekday AM and PM peak hours, as well as the
average weekday daily traffic (ADT), were derived from the standard Institute of Transportation
Engineers (ITE) trip generation rates, as published in the 10™ edition. The “Off-Campus Student
Housing” (225) land use code was used for the analysis which is the appropriate land use category
for the subject development. The trip generation analysis is presented in Table 6-1.




Table 6-1
Capstone - Democracy Lane
Site Trip Generation @

Weekday
Land Use AM Peak Hour of the Adjacent PM Peak Hour of the Adjacent Average

Scenario Code Setting/Location Amount Units In Out Total In Out Total Daily Trips
Observed Driveway Counts n/a 37 15 52 31 51 82 n/a
Existing Development Trip Potential
General Office 710 82,800 GSF 145 20 165 29 142 171 1,137
Proposed Development
Off-Campus Student Apartment 225 Over 1/2 mile from Campus 800 Beds 36 92 128 128 118 246 3,193

Note(s):

(1) Trip generation based on the Institute of Transportation Engineers' Trip Generation, 10th Edition equations and/or rates.
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Capstone-Democracy Lane Proposal
February 16, 2018

Net Site Trips. The net vehicle trips that would be generated by the proposed redevelopment
plan (after discounting the driveway trips generated by the existing office uses) are summarized
in Table 6-1. As shown, the site would generate, upon completion and full occupancy, 128 AM
peak hour and 246 PM peak hour net vehicle trips prior to any reductions due to non-auto modes
of travel, such as transit, walk, and bicycle.

It should be noted that no reduction in site generated trips due to transit mode split was taken
in this analysis. However, the Applicant intends to take advantage of public transit opportunities
as well as pedestrian/bicycle opportunities available and will implement certain transportation
demand management (TDM) strategies as elaborated in Section 8 of this report. With these
measures in place, it is anticipated that a significant portion of site generated trips will use non-
single auto (non-SOV) modes of travel.

Existing Development Trip Generation. Based on field observations, the existing office uses
on the subject site are not utilized to their fullest extent. In order to understand how many trips
the existing office development could generate if fully occupied, an analysis was conducted
applying the ITE trip generation rates/equations for general office use to the existing office floor
area. The analysis is provided in Table 6-1. As shown, the existing office development could
generate 165 AM peak hour and 171 PM peak hour trips. As shown, the proposed residential use
represents a reduction in AM peak hour generated trips and an increase of only 75 PM peak hour
trips when compared to the existing office. Further reductions to the residential generated trips
can be achieved upon the application of TDM strategies as outlined in Section 8 of this report.

SITE TRIP DISTRIBUTION

The distribution of the anticipated trips generated by the completion of the proposed
redevelopment was based on an examination of existing traffic counts and local knowledge. As
agreed to with City staff, the distribution used in the analysis was based on existing travel
patterns and engineering judgment. For purposes of this analysis, the following distribution was
used in the forecasting of future site traffic:

e To/from the south on University Drive: 35%

e To/from the north on University Drive: 5%

e To/from the north on Old Lee Highway: 25%
e To/from the south on Old Lee Highway: 10%
e To/from the north on Chain Bridge Road: 10%
e To/from the south on Chain Bridge Road: 15%

SITE TRIP ASSIGNMENTS

The assignment of the net vehicle trips generated upon the future build-out of the Capstone
redevelopment project was based on the above distribution. These trip assignments are depicted
on Figure 6-3.
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Capstone-Democracy Lane Proposal
February 16, 2018

Section 7

ANALYSIS OF FUTURE CONDITIONS WITH SITE DEVELOPMENT

TOTAL FUTURE TRAFFIC FORECASTS

The 2021 total future traffic forecasts shown on Figure 7-1 were estimated by adding the site trip
assignments (Figure 6-3) to the background future traffic forecasts (Figure 5-3) after discounting
those trips generated by the existing site uses (Figure 6-1).

TOTAL FUTURE LEVELS OF SERVICE

Future levels of service with the proposed redevelopment plan were estimated at key study
intersections based on the future traffic volumes shown on Figure 7-1, the future lane use on
Figure 6-2, the signal timings for the signalized intersections provided by the City of Fairfax and
the 2000 HCM methodologies for signalized and unsignalized intersections. The results of these
analyses are provided in Appendix | and presented in Table 7-1. Total future levels of service are
also presented graphically on Figure 7-2.

Consistent with those results under background future conditions, the westbound left-through
movement at the University Drive/Layton Hall Drive intersection would continue to operate at
LOS “E”. Additionally, the westbound approach of the Chain Bridge Road/Whitehead Street
intersection would continue to operate at LOS “E”, consistent with background conditions. All
proposed site entrances, including the garage entrance along the proposed realignment of
Democracy Lane would operate at acceptable levels of service. An All-Way STOP control is
recommended at the realigned Democracy Lane at the proposed site entrance.

TOTAL FUTURE QUEUING

Total future queues were forecasted using Synchro software. The results of the queuing analysis
are summarized in Table 7-2. As shown, existing turn bays within the study network will continue
to be of sufficient length to accommodate future queues, with the exception of the eastbound
left turn movement at the Layton Hall Drive/Old Lee Highway signalized intersection, which
would continue to exceed its turn bay length consistent with background traffic conditions
without the development of the subject site.
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Table 7-1
Capstone - Democracy Lane
Total Future Levels of Service (1) (2) (3)

Operating Street Approach/ Existing (2017) Background (2021) Total Future (2021)
Intersection Condition Name Movement AM PM AM PM AM PM
1 Layton Hall Drive/University Drive STOP Layton Hall Drive EBLTR C[18.0] B[13.9] C[17.5] C[15.9] C[17.6] C[16.1]
Layton Hall Drive WBLT c7.7 D [26.9] C[18.4] E [45.5] C[18.01 E[47.8]
Layton Hall Drive WBR A[0.0] A[0.0] A[0.0] A[0.0] A[0.0] A0.1]
University Drive NBLT Af0.0] Af0.1] Al0.01 Al0.1] A0.0] A0.0]
University Drive NBR A[0.0] A[0.0] A[0.0] A[0.0] A[0.0] A[0.0]
University Drive SBLTR A[3.8] Af2.9] Al3.8] Al3.61 A[3.8] A[3.71
2 Lavton Hall Drive/Driveway STOP Layton Hall Drive EBTR A[0.0] A[0.0] N/A N/A N/A N/A
Layton Hall Drive WBLT A[0.6] A[0.2] N/A N/A N/A N/A
Driveway NBLR BI11.1] B[12.4] N/A N/A N/A N/A
New Layton Hall Apartments Driveway STOP Layton Hall Drive EBLTR N/A N/A A[0.5] Af2.2] AJ0.5] Al2.2]
Layton Hall Drive WBLTR N/A N/A A[0.6] Af0.2] A[0.9] A[0.9]
Driveway NBLR N/A N/A B[12.0] C[15.4] B[11.9] C[15.5]
Driveway SBLR N/A N/A B[10.7] B[11.6] B [10.8] B[12.1]
3 Layton Hall Drive/Democracy Lane/Health Center STOP Layton Hall Drive EBTLR Al0.5] Al0.1] A0.4] Al0.1] A0.4] A0.1]
Layton Hall Drive WBTLR A[13] Af1.2] Al13] AlL1] AfL1] Af1.2]
Layton Hall Drive NBTLR B[11.2] B[11.6] B[11.6] B[11.7] B [11.5] B [12.1]
University Drive SBTLR B[10.3] B[12.4] B[10.3] B[12.5] B[10.4] B[13.3]
4 Lavton Hall Drive/Farrcroft Drive/Old Lee Highwav Signal Layton Hall Drive EBL D (38.0) D (55.0) D (38.7) E (56.1) D(38.3) E(57.9)
Layton Hall Drive EBTR C(29.7) D(41.2) C(29.3) D (41.1) C(28.6) D (40.5)
Farrcroft Drive WBL D (41.2) D (54.4) D (42.6) D (54.3) D (43.2) D (54.8)
Farrcroft Drive WBTR D (41.7) D (53.9) D (43.0) D (53.9) D (43.6) D (54.3)
Old Lee Highway NBL B (15.4) B (16.0) B(16.1) B(17.4) B(14.1) B (18.5)
0ld Lee Highway NBT C(26.5) B (15.9) C(25.8) B(16.3) C(27.6) B(16.9)
Old Lee Highway NBR B (16.6) B(12.2) B(16.6) B(12.3) B (17.5) B(12.7)
0ld Lee Highway SBL B(17.1) B(11.8) B(18.3) B (12.0) B(19.3) B(12.5)
Old Lee Highway SBT C(25.4) C(26.7) C(27.9) C(28.9) C(29.7) C(30.5)
0ld Lee Highway SBR B (18.4) B (14.8) B(19.2) B(15.2) C(20.1) B (16.0)
Overall C(27.6) C(26.0) C(28.5) C(27.0) C(29.8) C(28.2)
5 Whitehead Street/Democracy Lane/University Drive Signal Whitehead Street EBLT A(8.2) A(8.1) A(8.2) A(8.1) A(8.3) B (10.2)
Whitehead Street EBR A(6.7) A(7.3) A (6.8) A(7.3) A(6.8) A(8.9)
Democracy Lane WBLTR A (6.8) A(7.9) A(7.3) A(7.9) A(7.2) B (10.1)
University Drive NBLTR A(7.7) A(7.3) A(7.7) A(7.4) A(7.7) A(6.6)
University Drive SBLTR A(7.7 A(7.6 A(7.6] A(7.6 A(6.7
Overall A(7.7) A(7.5) A(7.7) A(7.6) A(7.7) A(7.5)
6 Whitehead Street/Chain Bridge Road STOP Whitehead Street WBLR E [38.4] E [40.3] E [40.8] E [40.3] E [50.0] E [47.6]
Chain Bridge Road NBT A[0.0] A[0.0] A[0.0] A[0.0] A[0.0] A[0.0]
Chain Bridge Road NBR A[0.0] A[0.0] A[0.0] A[0.0] A[0.0] A[0.0]
Chain Bridge Road SBLT Al2.3] Al17] A[2.0] A[17] Al2.1] A[1.9]
7 Kenmore Street/Chain Bridge Road Kenmore Street WBL E[37.9] C[18.3] D [30.6] C[18.0] D[30.1] C[18.2]
STOP Kenmore Street WBR A[0.0] A[0.0] A[0.0] Alo.01 A0.0] A0.0]
Chain Bridge Road NBTR Al0.0] Al0.0] A[0.0] A[0.0] Al0.0] Al0.0]
Chain Bridge Road SBL B[11.1] A9.7] B[10.8] A[9.6] B[10.8] A[9.7]
Chain Bridge Road SBT Al0.0] Al0.0] A[0.0] A[0.0] Al0.0] Al0.0]
8 Kenmore Street/University Drive STOP Kenmore Street EBLR B[11.9] B[11.6] B[11.8] B[11.9] B[11.9] B[11.9]
University Drive NBLT A[2.5] A[3.8] Al2.4] A[3.8] A[2.5] A[3.8]
University Drive SBTR Al0.0] Al0.0] A[0.0] A[0.0] Al0.0] Al0.0]
9 Site Entrance/Democracy Lane/Democracy Lane All-Way STOP  Site Entrance EBTR N/A N/A N/A N/A A[6.8] A[7.1]
Democracy Lane WBTL N/A N/A N/A N/A Al7.1] A[7.7]
Democracy Lane NBLR N/A N/A N/A N/A A[7.0 A[7.7
Overall N/A N/A N/A N/A Al6.9] A[7.5]
10 Democracy Lane/New N-S Street STOP Democracy Lane EBTL N/A N/A N/A N/A A[0.2] Al0.6]
Democracy Lane WBTR N/A N/A N/A N/A A[0.0] A[0.0]
New N-S Street SBLR N/A N/A N/A N/A A[8.5] A[8.5]
11 Layton Hall Drive/New N-S Street STOP Layton Hall Drive EBTR N/A N/A N/A N/A A0.0] A0.0]
Layton Hall Drive WBLT N/A N/A N/A N/A A[0.0] A[0.1]
New N-S Street NBLR N/A N/A N/A N/A A[9.8] A9.6]

Notes : (1) Numbers in parentheses () represent delay at signalized intersections in seconds per vehicle.
(2) Numbers in brackets [] represent delay at unsignalized intersections in seconds per vehicle.
(3) Roadway names in bold are considered north/south for purposes of this analysis

Wells + Associates, Inc.
Manassas, Virginia
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Table 7-2
Capstone - Democracy Lane
Total Future Queues (1) (2) (3) (4) (5)

Operating Street Approach/ Available Existing (2017) Background (2021) Total Future (2021)
Intersection Condition Name Movement Storage (ft) AM PM AM PM AM PM
1 Layton Hall Drive/University Drive STOP Layton Hall Drive EBLTR N/A 4 1 3 1 3 1
Layton Hall Drive WBLT N/A 40 136 53 211 50 221
Layton Hall Drive WBR 50 0 0 0 0 0 0
University Drive NBLT N/A 0 0 0 0 0 0
University Drive NBR N/A 0 0 0 0 0 0
University Drive SBLTR N/A 10 6 9 9 9 9
2 Layton Hall Drive/Driveway STOP Layton Hall Drive EBTR N/A 0 0 N/A N/A N/A N/A
Layton Hall Drive WBLT N/A 1 0 N/A N/A N/A N/A
Driveway NBLR N/A 2 10 N/A N/A N/A N/A
New Layton Hall Apartments Driveway STOP Layton Hall Drive EBLTR N/A N/A N/A 1 4 1 4
Layton Hall Drive WBLTR N/A N/A N/A 1 0 1 2
Driveway NBLR N/A N/A N/A 2 12 5 19
Driveway SBLR N/A N/A N/A 9 6 9 6
3 Layton Hall Drive/Democracy Lane/Health Center STOP Layton Hall Drive EBTLR N/A 1 0 1 0 1 0
Layton Hall Drive WBTLR N/A 2 2 2 2 2 3
Layton Hall Drive NBTLR N/A 4 8 4 8 5 9
University Drive SBTLR N/A 1 5 1 5 1 5
4 Layton Hall Drive/Farrcroft Drive/Old Lee Highway Signal Layton Hall Drive EBL N/A 243 206 311 222 350 244
Layton Hall Drive EBTR 250 43 49 48 52 50 54
Farrcroft Drive WBL N/A 28 33 28 34 28 34
Farrcroft Drive WBTR 140 55 36 59 37 59 37
Old Lee Highway NBL N/A 38 32 39 36 38 42
Old Lee Highway NBT N/A 428 308 454 351 454 351
Old Lee Highway NBR 200 0 0 0 0 0 0
Old Lee Highway SBL 130 22 23 22 23 22 23
Old Lee Highway SBT N/A 355 814 415 863 415 863
Old Lee Highway SBR 300 36 86 42 99 42 106
5 Whitehead Street/Democracy Lane/University Drive Signal Whitehead Street EBLT N/A 63 38 63 41 64 48
Whitehead Street EBR 80 15 17 16 18 16 18
Democracy Lane WBLTR N/A 13 34 15 35 31 49
University Drive NBLTR N/A 60 68 63 73 63 77
University Drive SBLTR N/A 48 70 53 71 52 71
6 Whitehead Street/Chain Bridge Road sTOP Whitehead Street WBLR N/A 26 80 32 76 52 94
Chain Bridge Road NBT N/A 0 0 0 0 0 0
Chain Bridge Road NBR N/A 0 0 0 0 0 0
Chain Bridge Road SBLT N/A 7 5 6 5 6 6
7 Kenmore Street/Chain Bridge Road Kenmore Street WBL N/A 15 17 12 16 12 16
STOP Kenmore Street WBR 50 0 0 0 0 0 0
Chain Bridge Road NBTR N/A 0 0 0 0 0 0
Chain Bridge Road SBL 100 15 11 13 11 13 11
Chain Bridge Road SBT N/A 0 0 0 0 0 0
8 Kenmore Street/University Drive STOP Kenmore Street EBLR N/A 21 18 20 18 20 19
University Drive NBLT N/A 6 1 6 12 6 12
University Drive SBTR N/A 0 0 0 0 0 0
9 Site Entrance/Democracy Lane/Democracy Lane STOP Site Entrance EBTR N/A N/A N/A N/A N/A 52 47
Democracy Lane WBTL N/A N/A N/A N/A N/A 18 44
Democracy Lane NBLR N/A N/A N/A N/A N/A 51 48
10 Democracy Lane/New N-S Street STOP Democracy Lane EBTL N/A N/A N/A N/A N/A 0 0
Democracy Lane WBTR N/A N/A N/A N/A N/A 0 0
New N-S Street SBLR N/A N/A N/A N/A N/A 0 0
11 Lavton Hall Drive/New N-S Street STOP Layton Hall Drive EBTR N/A N/A N/A N/A N/A 0 0
Layton Hall Drive WBLT N/A N/A N/A N/A N/A 0 0
New N-S Street NBLR N/A N/A N/A N/A N/A 0 0

Notes (1) Queue length is based on the 95th percentile queue in feet as reported by Synchro, Version 9.

(2) Queue lengths at All-way STOP controlled intersections are based on the 95th percentile queue in feet as reported by SimTraffic 9.

(3) Roadway names in bold are considered north/south for purposes of this analysis

(4) For available storage, "N/A" at the left and right-turn lanes indicate the turn-lane would extend back to the immediate upstream intersection.

(5) For available storage, "N/A" at the through movements indicate storage available up to the immediate upstream intersection.

Wells + Associates, Inc.

Manassas, Virginia
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Section 8

TRANSPORTATION DEMAND MANAGEMENT

In order to mitigate the potential impacts of the development and take full advantage of the
site’s proximity to transit facilities/services and non-auto opportunities, a key component of the
project will be the implementation of comprehensive transportation demand management
(TDM) strategies. The subject development proposal is especially suited for trip reduction
measures since the units will be marketed primarily to students of George Mason University
(GMU) and, as a result, the majority of trips will be oriented to a specific origin/destination.
According to data provided by GMU, approximately 26% of current GMU students use means
other than driving alone to access the campus. Therefore, vehicle trips generated by the
proposed development can be significantly reduced.

In an effort to decrease reliance on the personal automobile and encourage the use of transit,
ridesharing, bicycling, and walking, the Applicant will implement a Transportation Demand
Management (TDM) Program. “TDM is a general term for strategies that result in more efficient
use of transportation resources. There are many different TDM strategies with a variety of
impacts. Some improve the transportation options available to consumers, while others provide
an incentive to choose more efficient travel patterns. Some reduce the need for physical travel
through mobility substitutes or more efficient land use. TDM strategies can change travel timing,
route, destination, or mode.”

The following strategies should be considered:

A Designate a Transportation Management Coordinator (TMC) to implement the TDM
program and advise residents, tenants, and employees of the availability and location of
the TDM coordinator and program at least once a year. The position may be part of other
duties assigned to the individual. Duties of the Transportation Management Coordinator
would include the following:

1. Assist residents and employees in making effective and efficient commuting choices.

2. Disseminate Metrorail, CUE bus, ridesharing, and other relevant transit options to
new residents and employees.

3. Solicit support from the Metropolitan Washington Council of Governments (MWCOG)
Commuter Connections program, the Washington Metropolitan Area Transit
Authority (WMATA), the City of Fairfax government, and others.

4. Provide on-site assistance to residents and employees in forming and maintaining
carpools and vanpools.

5. Register carpool/vanpool participants, transit users, bicyclists, and walkers in the
Guaranteed Ride Home (GRH) program.

6. Encourage residents and employees to ride bicycles or walk to the GMU campus and
other destinations.
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Provide on-site facilities for both short and long-term bicycle parking and/or storage,
including bike racks for visitors and bike storage lockers or a secure bike room for
residents.

Locate and install bikesharing facilities (e.g., Capital Bikeshare) at convenient and
visible location(s) within the site, subject to the City and/or GMU establishing such
services.

Market and promote the TDM Program among residents and employees through
printed materials and web sites (if available).

Commuter Center.

o WwN

Designate a centralized space on-site as a “Commuter Center”. The TMC functions
would take place in this space, as appropriate.

Install display racks that would provide information on local transit options.

Establish a location for displaying real-time transit information (e.g., TransitScreen).
Sell transit fare media, such as SmarTrip cards, Metro fare cards, and Metrobus passes.
Promote transit and multi-modal options provided by the City.

Incentives to use transit, including:

3.
4.

Provide information on Metrorail, CUE Bus, Metrobus, and other public
transportation facilities, services, routes, schedules, and fares.

Disseminate information to transit users regarding free guaranteed rides home in
cases of emergency.

At the time of initial lease, provide SmarTrip cards to residents.

Provide safe, convenient, and attractive pedestrian connections on and off-site.

Carpool programs, including:

1.

2.

Disseminate information to carpoolers regarding free guaranteed rides home in cases
of emergency.
Reserve a number of conveniently-located, parking spaces for carpools only.

Parking management, including:

Reserve a number of conveniently-located, parking spaces for carpools, and/or hybrid
vehicles.

Implement a parking pass system in order to manage the number of vehicular parking
spaces allotted per resident or dwelling unit.

Provide a parking space on site for a car sharing service (i.e., Zip or Flex Car).
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Section 9

CONCLUSIONS AND RECOMMENDATIONS

CONCLUSIONS

Based on the results of this traffic impact study, the following may be concluded:

1.

The redevelopment plan proposed by the Applicant is complementary to the City’s and
community’s long-term vision for the area adjacent to the Old Town district.

All signalized intersections within the study area currently operate at overall adequate
levels of service (LOS “D” or better).

Under future 2021 traffic conditions, without the development of the subject site, delays
would increase at study intersections due to regional traffic growth and trips generated
by other approved/pending development within the City. However, overall levels of
service would remain generally consistent with existing conditions.

The Layton Hall Apartments redevelopment project is forecasted to generate 128 AM
peak hour and 246 PM peak hour net vehicle trips upon completion and full occupancy
by 2021, and without accounting for any trip reductions resulting from non-auto modes
of travel.

Under future 2021 traffic conditions, with the development of the subject site,
intersection levels of service would remain consistent with background conditions.
Additional mitigation measures, as outlined below, would serve to further improve the
transportation network.

RECOMMENDATIONS

Based on the above conclusions and in order to mitigate the impacts of the subject development
and improve the overall transportation network, the following recommendations should be
considered:

As part of the redevelopment plan and to encourage walking trips, the Applicant should
provide and enhance the pedestrian facilities within the site’s block. The Applicant should
further ensure connections between the site’s internal network and the surrounding
pedestrian system, as envisioned in the Comprehensive Plan.

The Applicant should encourage bicycling as a mode of travel. Bicycle racks for site visitors
as well as bicycle storage lockers or a secure bike room for residents should be provided.

AN L
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The Applicant should consider bikesharing facility locations, subject to further evaluation
and coordination with City staff.

The Applicant should implement Transportation Demand Management (TDM) strategies
to encourage the use of alternate modes of transportation. The application of TDM
strategies is particularly beneficial for the site since the units will be marketed to a student
population who will likely be more inclined to select non-auto modes of travel to/from
the GMU campus and other destinations within the City. As a result, vehicle trips to and
from the subject development can be significantly reduced.

To encourage and promote street connectivity consistent with the City’s Multimodal
Transportation Plan recommendations, a new north-south street should be constructed
on the eastern portion of the Subject Property between Democracy Lane and Layton Hall
Drive.

In order to facilitate site access and to establish defined intersections consistent with the
City’s Multimodal Transportation Plan objectives, a portion of Democracy Lane should be
realigned as shown in the Applicant’s development plan and the site entrance should be
designed as a three-leg, All-Way STOP intersection with crosswalks and necessary
pedestrian features.
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CAPSTONE COLLEGIATE COMMUNITIES, LLC
Statement of Justification
February 16, 2018

Capstone Collegiate Communities, LLC (the "Applicant™) is the contract purchaser of
approximately 6.15 acres located in the City of Fairfax. The property is identified as tax parcel
57-2 ((20)) 6A (the "Subject Property”) and is located in the northeast quadrant of University
Drive and Democracy Lane. Currently zoned to the CR Commercial Retail District, the Subject
Property is developed with low-rise office buildings and associated surface parking. The aging
office buildings, constructed in approximately 1978, are approximately 50% vacant. Given the
age of the office buildings and condition of the current office market, the Subject Property’s use
as commercial office is no longer viable. The Applicant is proposing to rezone the Subject
Property to the Planned Development Residential (PD-R) and Old Town Fairfax Transition
Overlay (TO) Districts to permit the redevelopment of the Subject Property with a multifamily
residential community that will be marketed primarily to graduate and undergraduate university

students.

APPLICANT OVERVIEW

In the way of background, the Applicant specializes in the development, construction,
and management of high-quality off-campus student housing in proximity to major colleges and
universities across the country. Formed in January 2012 as part of the restructuring of Capstone
Development, which had over 23 years of student housing experience, the Applicant is a market

leader in the student housing industry. At the time of restructuring, the Applicant had a portfolio



of 131 student housing communities in 33 states throughout the country. The Applicant’s
communities are professionally managed by a staff that maintains a 24/7 presence on-site.
Through its years of experience in the student housing industry, the Applicant has developed a
business model and management practices that create quality, successful, and secure

communities.

While its communities are privately owned and managed, the Applicant works closely
with the proximate university and the local jurisdiction. The proposed development in the City
would be marketed primarily to graduate and undergraduate students of George Mason
University (“GMU”), located approximately one mile south of the Subject Property. As GMU
continues to grow, so does the need for additional off-campus student housing. The Applicant’s
proposal meets the growing need for student housing by providing GMU students with a secure,
professionally managed housing option that is proximate to campus. The proposal will benefit
the City in the form of commercial tax revenue, the generation of additional activity in the City’s

economic core, and the addition of residential use in downtown Fairfax.

PROPOSED DEVELOPMENT

The proposed improvements are detailed on the submitted Master Development Plan (the
“MDP”), prepared by Christopher Consultants, which includes architectural elevations prepared
by Niles Bolton Architects. As illustrated in the MDP, the Applicant’s proposal consists of two
(2) connected multifamily residential buildings that will vary in height between four (4) and five

(5) stories, with the highest point centrally located on the Subject Property to minimize impacts



on adjacent residential communities. A total of 270 dwelling units are proposed, including a mix
of XXX one bedroom, XXX two bedroom and XXX four bedroom units. Each unit will be
comprised of complete living facilities including one bathroom per bedroom, a common living
area with complete kitchen facilities, and a washer and dryer. The Applicant anticipates either
fully furnishing all units, or offering a furniture package option to its residents. In accordance
with its established business model, the Applicant will enter into a separate lease agreement with
each individual resident, and the term of each lease will be a minimum of twelve (12) months. In
accordance with Zoning Ordinance requirements, no more than four (4) unrelated individuals
will be permitted to occupy a single unit. Based on the proposed mix of units, the proposed

community will include approximately XXX residents.

The Applicant has designed the proposed community to ensure that it is compatible with
the surrounding area, transitions appropriately to existing and planned residential uses, and
facilitates future development in this area of the City by establishing the framework for a future

grid of streets.

The proposed development is characterized by exceptional site design that activates the
currently underutilized parcel with a high quality, vibrant residential development. The proposed
buildings are primarily oriented to University Drive and Democracy Lane, with a portion of the
western building oriented to Layton Hall Drive. This orientation creates an activated streetscape
along the street frontages that is characterized by landscaping, seating, and sidewalks that will
enhance the pedestrian experience and provide connectivity to downtown Fairfax. As shown in

the submitted elevations, the proposed buildings are characterized by traditional architecture that



will be compatible with downtown Fairfax. BULIDING MATERIALS. The facade along
University Avenue is broken up through the use of articulation and a variety of building
materials, thereby reducing the apparent size and scale of the multifamily buildings. The western
building has been designed to a maximum height of four (4) stories to establish a gradual
transition to the townhomes across University Drive. A twenty (20) foot setback is proposed
along University Drive to mitigate impacts on these townhomes. The building’s facade
resembles townhouses in appearance, which will be compatible with the proximate community.
The ground floor of the proposed building at the intersection of University Drive and Democracy
Lane is activated through the placement of amenity space and leasing/management offices at this

location.

The Applicant is committed to minimizing impacts on adjacent and nearby residential
communities by providing an adequate number of parking spaces on-site to accommodate the
future residents and their visitors. Pursuant to Section 3.7.3.E of the Zoning Ordinance, a
minimum of 1.5 parking spaces per dwelling unit are required in the TO District. A total of
XXX parking spaces are proposed resulting in a ratio of XXX spaces per dwelling unit, in excess
of Zoning Ordinance requirements. The provided parking consists of YYY surface spaces and
ZZZ garage spaces located in a five-level structured parking garage that is accessible from
Democracy Lane and Layton Hall Drive. Additional on-street parking, including a dedicated
loading space, is proposed along Democracy Lane. The parking garage is wrapped on all four

sides by residential units, thereby shielding the garage from view from adjacent properties.



The proposed community will be include a variety of high quality amenities. These may
include game rooms, fitness rooms, common gathering spaces and group study rooms. An
outdoor courtyard area is proposed, and has been located in the interior of the buildings to
mitigate any noise impacts on nearby residential communities. Approximately 24% of the total
site area will be provided as open space in the form of a landscaped perimeter around the

periphery, an interior courtyard, and additional courtyard and plaza amenities.

The proposed development will include on-site underground stormwater management
and best management practices (BMP) facilities, will comply with all applicable stormwater
regulations, and will result in a decrease of impervious surface. The proposed lot coverage of

76% is within the maximum 90% permitted within the TO District.

COMPREHENSIVE PLAN AMENDMENT

The Future Land Use Map for the City of Fairfax indicates that the Subject Property is
planned for Business — Commercial use. Although not currently located within the boundaries of
the TO District, the Comprehensive Plan (the “Plan”) recommends that the Subject Property be
included in the TO District, either upon application from the property owner in conjunction with
a rezoning or as part of a larger City-initiated rezoning. While the current office use is consistent
with the existing zoning and Future Land Use Map classification of the Subject Property, the
proposed multifamily development will require a Plan amendment. The Applicant therefore

proposes a Plan amendment to re-classify the Subject Property as Residential — High.



Strategy LU2.1 in the Land Use section of the Plan provides that proposed development
in the City should be evaluated based on its consistency with the guidance provided in the Plan
as a whole. Objective LU-4 of the Land Use section sets forth strategies intended to promote
Old Town Fairfax as the City’s historic core and downtown cultural activity center. These
strategies include: 1) emphasizing the pedestrian access and usability in old town; 2)
encouraging a mix of uses, including residential, in Old Town Fairfax; and 3) attracting cultural
activities and facilities to Old Town, particularly during the evening hours, by supporting and
encouraging restaurants and retail establishments. Objective HOU-5 of the Housing section of
the Plan provides strategies for managing the existing and anticipated housing needs generated
by GMU. Strategy HOU-5.1 encourages collaboration on finding solutions to GMU’s housing
problems including potential shortages, overcrowding, excessive parking demand, traffic and

noise in residential neighborhoods.

The proposed development fulfills the stated Plan objectives discussed above. The
development will create a pedestrian friendly streetscape along University Drive and Democracy
Lane that will provide convenient, walkable access to downtown Fairfax. The proposed
multifamily residential use will contribute to the diversity of uses in the City while attracting
several hundred year-round residents to the downtown. These residents will shop, eat and work
at many of the existing local downtown businesses, and their presence will incentivize future
economic development and investment in downtown Fairfax. In addition to bolstering the
economic health of the City’s downtown, the proposed student housing community will address
each of the problems identified by HOU-5.1. The proposed development will provide housing

for GMU students in a professionally managed setting, thereby alleviating impacts on residential



communities. The Applicant is committed to working with the City and GMU to provide a
reliable transportation option for the residents, and to ensure that the parking needs of the
residents are met on-site. Finally, the proposed Residential — High classification is consistent
with the planning the Layton Hall multifamily community to the north. Because the proposed
development advances the foregoing objectives as stated in the Plan, and given that the proposed
Residential — High classification is compatible with adjacent properties, the requested Plan

amendment is appropriate.

REZONING APPLICATION

The following information is provided in accordance with Sections 3.8.2.C and 6.4.9 of

the Zoning Ordinance in support of the proposed rezoning:

In addition to a Plan amendment, the Applicant is requesting a rezoning of the Subject
Property from the CR District to the PD-R and TO Districts. As discussed above, the
Applicant’s proposal is consistent with the stated objectives of the Plan. The proposal advances
one of the City’s primary objectives by introducing residential density to downtown Fairfax that
will support existing businesses, and incentivize future investment and redevelopment in the
City’s economic core. The requested PD-R zoning classification will provide greater benefits to
the City than would a development carried out in accordance with the purpose for the current CR
District. The stated purpose of the CR District is to provide areas for office and general business
and retail establishments, and uses accessory or complementary thereto. Given the existing

condition of the office market in Fairfax and throughout the region, the continued use of the



Subject Property for office purposes is no longer viable. In addition, redevelopment of the
Subject Property with retail uses that would compete with existing small businesses in the City is
not a desirable outcome for the business community in downtown Fairfax. The requested
rezoning to the PD-R District will allow the Applicant to redevelop the Subject Property with a
multifamily residential community that will create a critical mass of residential activity near the
City’s economic core, resulting in a substantial benefit for downtown Fairfax and the City as a
whole. The Subject Property is highly suitable for a multifamily residential community, given its
location in a highly walkable area of the City and proximity to shops, restaurants and community
amenities downtown. The existing infrastructure is adequate to accommodate the proposed use,
and the Applicant’s proposed construction of a street connection between Layton Hall Drive and
Democracy lane will improve traffic circulation and establish the foundation of a future grid of
streets in this area. Given that the community will be marketed primarily to graduate and
undergraduate university students, the Applicant does not anticipate any impacts on schools. For

these reasons, the proposed rezoning to the PD-R and TO Districts is appropriate.

In conjunction with the proposed rezoning application, the Applicant requests approval of

the following special exception applications:

1. Pursuant to Section 6.17.1(B)(3) of the Zoning Ordinance, a special exception is
hereby requested to allow a modification of the forty eight (48) foot maximum

building height in the TO District.



In accordance with the approval criteria for special exceptions set forth in Section
6.17.7 of the Zoning Ordinance, the requested modification of maximum building
height will not materially or adversely impact adjacent land uses or the physical
character of uses in the immediate vicinity of the Subject Property. The proposed
maximum building height is less than the sixty (60) feet permitted under the
existing zoning classification of the Subject Property. As shown on the MDP, the
proposed development reaches a maximum height of XXX feet and five (5)
stories. As discussed above, the tallest point of the building is centrally located
on the Subject Property to avoid impacts on adjacent residential communities.
The Applicant has designed the portion of the building along University Drive at
a height of four (4) stories to maintain an appropriate transition to the proximate
townhouses to the west.  The existing grade along this portion of the property
will be lowered to reduce the apparent height of the building and create a more
desirable streetscape. In addition, the additional building height will allow the
Applicant to better screen the proposed parking garage, thereby mitigating

impacts on nearby residential uses.

Pursuant to Section 6.17.B.4 of the Zoning Ordinance, a special exception is
hereby requested to allow a modification of the mandatory fifty percent (50%)

build-to line requirement in the TO District.

As shown on the MDP, the proposed buildings are oriented to the surrounding

streets including University Drive, Democracy Lane, Layton Hall Drive, and the



proposed street on the eastern portion of the Subject Property. This orientation is
intended to activate the street frontages around the Subject Property by bringing
the buildings to street level, consistent with the objectives of the TO District’s
mandatory build-to line requirement. The proposed buildings are not, however,
built to the property line, in consideration of nearby residential uses. A twenty
(20) foot setback is provided along the University Drive frontage, and a fifteen
(15) foot setback is provided along Layton Hall Drive. The proposed layout
strikes a balance between activating the streetscape around the Subject Property
by bringing buildings closer to the street, while also maintaining an effective

transition to the adjacent neighborhoods.

Pursuant to Section 6.17.1(B)(4) of the Zoning Ordinance, a special exception is
hereby requested to allow a modification of the twenty percent (20%) tree canopy

requirement set forth in Section 4.5.6(A) of the Zoning Ordinance.

The Applicant’s proposal results in the provision of a 10.3% tree canopy. While
less than the 20% required in the PD-R District, the provided tree canopy exceeds
the amount required in various other zoning districts including the Residential
Multifamily District (10%), the Planned Development Mixed Use, Commercial
and Industrial Districts (10%), and the Subject Property’s existing Commercial
Retail District (10%). The Applicant’s ability to provide additional tree coverage
is limited by the mandatory build-to line requirement of the TO District and the

need to provide adequate parking facilities on-site to meet the parking demands of

10



future residents and minimize impacts on nearby residential streets. The proposed
development will include the addition of street trees, landscaping and streetscape
improvements along the University Drive, Democracy Lane and Layton Hall
Drive frontages of the Subject Property, creating a more welcoming gateway into
downtown Fairfax and resulting in an overall enhanced experience for pedestrians

and bicyclists.

The Applicant's proposal presents an opportunity to redevelop an aging office
development with a vibrant use that will activate an underutilized parcel, attract much needed
residential density to the City’s core, and generate additional economic activity in downtown
Fairfax. The proposed community will provide downtown Fairfax with an infusion of residents
who will live, eat, shop and work downtown. The proposal also represents a unique opportunity
to strengthen the relationship between the City and the GMU student body. The Applicant is
committed to working with the City and the surrounding community to ensure that the proposed

development fits into the fabric of Fairfax.

A0536995.DOCX / 1 Statement of Justification 000053 000231}
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SCOPE OF WORK MEETING FORM
Information on the Project

Traffic Impact Analysis Base Assumptions

CAPSTONE - GMU STUDENT APARTMENTS
CITY OF FAIRFAX, VIRGINIA

Contact Information

Consultant Name:

William F. Johnson P.E. - Wells + Associates, Inc.

Tele: 703-365-9262

E-mail: wfjohnson@wellsandassociates.com
Developer/Owner Name: | Amanda Wallis - Capstone

Tele: 205-612-1107

E-mail: awallis@capstonemail.com

Project Information

Project Name:

Capstone-GMU Student Apartments Locality/County: | City of Fairfax

Project Location:
(Attach regional and site
specific location map)

The subject site for the proposed redevelopment in the City of Fairfax, Virginia is
generally located south of Layton Hall Drive, east of University Drive and north of
Democracy Lane. See Attachment 1 for the specific site location.

Submission Type

Comp Plan D Rezoning |E Site Plan D Subd Plat D

Project Description:
(Including details on the land
use, acreage, phasing, access
location, etc. Attach additional
sheet if necessary)

The subject site is currently zoned Commercial Retail (CR) and is developed with
office uses, including three office buildings and townhouse-style office units. The
Applicant is proposing to redevelop the property with between 230 to 270
multifamily student housing units which will be marketed to nearby George Mason
University (GMU) students. The development will contain a mix of one, two, and
four-bedroom units with a total of between 750 and 800 beds. Access to the
property is currently provided by Democracy Lane, Layton Hall Drive, and several
inter-parcel connections with adjacent office uses. As conceptually proposed,
access along Democracy Lane will be relocated to support the development and
serve a future parking deck. Other points of access will remain generally in their
current locations.

A conceptual development plan is provided as Attachment 2.

Proposed Use(s):
(Check all that apply; attach
additional pages as necessary)

Residential & Commercial D Mixed Use D Other D




Residential Uses(s)
Number of Units:

230-270 Units; 750-

800 Beds

ITE LU Code(s):

225 (“Off-Campus

Other Use(s)
ITE LU Code(s):

Student Apartment”) — ITE Trip Generation 10™

Edition -
Independent Variable(s):
Commercial Use(s) —_—
ITE LU Code(s): S
Square Ft or Other Variable:
Total Peak Hour Trip
Projection: Less than 100 [_| 100 - 499 X 500-999 [ | | 1,000 or more [ ]

Traffic Impact Analysis Assumptions

Study Period

Existing Year: 2017

Build-out Year:

2021

Design Year: n/a

Study Area Boundaries
(See Attachment 3)

North: Kenmore Drive (Route
2-151)

South: Democracy Lane

East: Old Lee Highway (Route
6628)

West: University Drive (Route 6627)

External Factors That
Could Affect Project

(Planned road improvements,
other nearby developments)

Any approved and/or proposed pipeline development projects as well as potential
external factors will be discussed with City staff. According to the City’s
Comprehensive Plan, no additional transportation improvements are recommended

on Layton Hall Drive.

Consistency With

Comprehensive Plan
(Land use, transportation plan)

Based on the information provided in the City’s GIS mapper, the designated land
use on the subject property is categorized as Business-Commercial. A change in the
Comprehensive Plan Future Land Use designation for the subject site may be
necessary to support the proposed development.

Available Traffic Data

(Historical, forecasts)

The analysis will utilize the most recent available VDOT traffic count data and
counts conducted by Wells + Associates.

2016 VDOT Average Annual Daily Traffic (AADT):

Layton Hall Dr (Route 3-151): 4,600 vpd (Old Lee Highway to University Drive)
University Dr (Route 6627): 10,000 vpd (Whitehead Street to Layton Hall Drive)

Trip Distribution

Road Name: University Drive —
North: 5%/ South: 35%

North: 10%/ South: 15%

Road Name: Chain Bridge Road -

Road Name: Old Lee Highway —
North: 25%/ South: 10%

Road Name:

Annual Vehicle Trip
Growth Rate:

Peak Period for Study
1% (check all that apply)

XIaMm [XIpm  []saT

Peak Hour of the Generator

See Attachment 3

Study Intersections

1. Layton Hall Drive/University
Drive

6. Chain Bridge Road/Whitehead Street




and/or Road Segments
(See Attachment 3)

2. Layton Hall Drive/Site Entrance | 7. Chain Bridge Road/Kenmore Drive

3. Layton Hall Drive/Democracy

Lane 8. University Drive/Kenmore Drive

4. Old Lee Highway/Layton Hall

) 9. Site Entrances
Drive

5. University Drive/Democracy

Lane/Whitehead Street 10.

Trip Adjustment Factors

Pass-by allowance: [ ] Yes [X] No
Reduction: trips

Internal allowance: [ | Yes [X] No
Reduction: trips

Software Methodology

DX Synchro [ ] HCS (v.2000/+) [ ] aaSIDRA [ ] CORSIM [ ] Other

Traffic Signal Proposed
or Affected

(Analysis software to be used,
progression speed, cycle length)

The capacity analysis will be based on Synchro (version 9) and the Synchro network
and signal timing/phasing data as may be provided by the City of Fairfax and/or
VDOT.

Improvement(s)
Assumed or to be
Considered

According to the City’s Comprehensive Plan, there are no roadway improvements in
the immediate study area that would directly impact the proposed development.

Background Traffic
Studies Considered

1. GMU Expansion
2. Layton Hall Apartments

Plan Submission

& Master Development Plan (MDP) D Generalized Development Plan (GDP)
[] Preliminary/Sketch Plan [_] other Plan type (Final Site, Subd. Plan)

Additional Issues to be
Addressed

[ ] Weaving analysis
[] Intersection(s)

[ ] Actuation/Coordination
X Bike/Ped Accommodations

D Other

<] Queuing analysis
[] Merge analysis
& TDM Measures

NOTES on ASSUMPTIONS:

1. Synchro, version 9 will be

used to conduct capacity analysis with peak hour factors measured in the field.

The field measured PHFs will be adjusted to 0.85 < PHF < 0.92 under existing conditions. Under background

and total future conditions, a

PHF of 0.92 will be used for all movements.

2. The percent heavy vehicles (% HV) for Layton Hall Drive will be based on the most recent VDOT traffic

count data or a default 2% or

the existing count data, whichever is higher; all other roadways/driveways will use




a default % HV of 2%. The %HYV under background and total future conditions will be assumed to be consistent

with existing conditions.

3. The trip generation analysis will be based on the Institute of Transportation Engineers (ITE) Trip Generaion
Manual, 10 Edition. The trip generation forecast may be further refined based on information provided by

Capstone and/or local student housing data from Wells + Associates.

4. Trip reduction measures will be discussed in the report. These measures may include, but are not limited to,
coordination with local bus (CUE) and/or Mason Shuttle system operators as well as other Transportation

Demand Management (TDM) strategies.

SIGNED: DATE:
Applicant or Consultant

PRINT NAME:

Applicant or Consultant
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Conceptual Development Plan NORTH
Capstone-GMU Student Apartments
City of Fairfax, Virginia




Attachment Il
Capstone - GMU Student Apartments
Trip Generation @

Weekday
Land Use AM Peak Hour of the Adjacent PM Peak Hour of the Adjacent Average
Scenario Code Setting/Location Amount Units In Out Total In Out Total Daily Trips
Proposed Development
Off-Campus Student Apartment 225 Over 1/2 mile from Campus 800 Beds 36 92 128 128 118 246 3,193

Note(s):

(1) Trip generation based on the Institute of Transportation Engineers' Trip Generation, 10th Edition equations and/or rates.
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Wells & Associates,Inc

McLean, Virginia

Turning Movement Count - Total Vehicles

PROJECT: Capstone - GMU Housing DATE: 12/6/2017 SOUTHBOUND ROAD: University Drive
W+A JOB NO: 7302 DAY: Wednesday NORTHBOUND ROAD: University Drive
INTERSECTION: Layton Hall Dr. & University Dr. WEATHER: clear WESTBOUND ROAD: Layton Hall Drive
LOCATION: City of Fairfax,VA COUNTED BY: laura & Mina EASTBOUND ROAD: Layton Hall Drive
INPUTED BY: agan
Southbound Westbound Northbound Eastbound North  East
Time University Drive Layton Hall Drive University Drive Layton Hall Drive & & Total
Period Right  Thru Left  Total PHF Right  Thru Left  Totall PHF Right  Thru Left  Totall PHF Right  Thru Left Totall PHF [ South West

15 Minute Volumes

6:00 AM - 6:15 AM 6 13 19 5 | 4 10 16 4 | 21 | 2 40 12 52
6:15AM - 6:30 AM 6 8 14 6 2 8 23 13 36 | 50 9 59
6:30 AM - 6:45 AM 8 6 14 1 5 16 27 19 46 3 | 4 60 20 80
6:45AM - 7:00 AM 17 6 23 15 14 29 49 20 69 | 2 92 31 123
7:00AM  -7:15 AM 16 15 32 15 10 25 49 22 72 | | 3 104 28 132
7:15AM  -7:30 AM 24 18 42 19 9 28 75 35 110 | | 2 152 30 182
7:30 AM - 7:45 AM 22 31 53 12 12 24 78 64 142 | 195 25 220
7:45 AM - 8:00 AM 39 22 6l 37 22 59 57 96 153 3 3 6 214 65 279
8:00 AM -8:15AM 46 21 67 22 14 36 31 50 8l 2 148 38 186
8:15AM  -8:30 AM 45 25 70 21 26 47 50 59 109 | | 2 179 49 228
8:30 AM - 845 AM | 67 35 103 17 20 37 32 56 88 | 191 38 229
8:45 AM - 9:00 AM 58 26 84 33 24 58 30 43 73 | | 2 157 60 217
9:00 AM - 9:15 AM | 63 20 84 32 16 48 26 38 64 | | 2 148 50 198
9:15AM - 9:30 AM 58 20 78 16 13 29 25 57 | 83 3 4 161 33 194
9:30 AM - 9:45 AM 46 19 65 17 13 30 33 46 2 8l 2 2 146 32 178
9:45 AM - 10:00 AM 44 29 73 15 24 40 24 27 | 52 125 40 165
3:00 PM 3:15PM 41 24 66 6l 43 104 39 34 2 75 141 104 245
3:15 PM 3:30 PM 55 27 82 36 37 73 25 57 | 83 165 73 238
3:30 PM 3:45 PM 52 36 88 17 38 55 31 43 2 76 3 3 164 58 222
3:45 PM 4:00 PM 60 20 8l 35 36 71 25 50 | 76 157 71 228
4:00 PM 4:15 PM 6l 21 82 30 | 47 78 20 57 77 | | 159 79 238
4:15 PM 4:30 PM 51 13 64 35 | 36 72 27 63 | 91 2 155 74 229
4:30 PM 4:45 PM 56 22 78 34 55 89 30 79 109 | | 2 187 91 278
4:45 PM 5:00 PM 44 22 66 32 46 78 26 74 | 101 | | 167 79 246
5:00 PM 5:15PM 2 52 22 76 40 38 78 30 75 | 106 | | 182 79 261
5:15 PM 5:30 PM | 47 16 64 29 56 85 33 57 90 | 2 154 87 241
5:30 PM 5:45 PM 64 17 8l 22 53 75 30 67 | 98 | | 179 76 255
5:45 PM 6:00 PM 56 20 76 39 2 41 82 29 47 3 79 4 2 6 155 88 243
6:00 PM 6:15 PM 6l 23 84 23 | 50 74 24 46 | 71 2 3 155 77 232
6:15 PM 6:30 PM 43 17 60 19 2 47 68 31 45 76 2 136 70 206
6:30 PM 6:45 PM | 42 16 59 22 33 55 16 36 3 55 | | 2 114 57 171
6:45 PM 7:00 PM | 63 26 90 13 25 38 29 48 2 79 | | 169 39 208
Total 10 1413 656 2079 780 10 909 1699 1070 1527 25 2622 32 15 16 63 4701 1762 6463
One Hour Volumes

6:00 AM - 7:00 AM 37 33 70 | 0.7609 37 | 25 63 | 0.5431 115 56 | 172 0.6232 4 3 2 9| 0.5625 242 72 314
6:15AM  -7:15 AM | 47 35 83 [ 0.6484 47 31 78 [ 0.6724 148 74 | 223 0.7743 5 3 2 10| 0.625 306 88 394
6:30 AM - 7:30 AM | 65 45 111 [0.6607 60 38 98 | 0.8448 200 96 | 297 | 0.675 6 2 3 11]0.6875 408 109 517
6:45 AM - 7:45 AM | 79 70 150 [ 0.7075 6l 45 106 [ 0.9138 251 141 | 393 0.6919 3 3 2 8 0.6667 543 114 657
7:00 AM - 8:00 AM | 101 86 188 | 0.7705 83 53 136 [ 0.5763 259 217 | 477 [ 0.7794 5 2 5 12 0.5 665 148 813
7:15AM  -8:15 AM 131 92 223 0.8321 90 57 147 | 0.6229 241 245 486 | 0.7941 4 3 4 11]0.4583 709 158 867
7:30 AM - 8:30 AM 152 99 251 | 0.8964 92 74 166 | 0.7034 216 269 485 [ 0.7925 4 3 4 11]0.4583 736 177 913
7:45 AM - 8:45 AM | 197 103 301 | 0.7306 97 82 179 | 0.7585 170 261 431 [ 0.7042 4 3 4 11]0.4583 732 190 922
8:00 AM - 9:00 AM | 216 107 324 0.7864 93 | 84 178 [ 0.7672 143 208 351 | 0.805 2 3 2 7| 0875 675 185 860
8:15AM  -9:15 AM 2 233 106 341 0.8277 103 | 86 190 [ 0.819 138 196 334 0.7661 3 | 3 7| 0875 675 197 872
8:30 AM - 9:30 AM 2 246 101 349 0.8471 98 | 73 172 [ 0.7414 113 194 | 308 | 0.875 5 2 2 9| 0.5625 657 181 838
8:45 AM - 9:45 AM | 225 85 311]0.9256 98 | 66 165 [0.7112 114 184 3 301 | 0.9066 7 | 2 10| 0.625 612 175 787
9:00 AM 10:00 AM | 211 88 300 | 0.8929 80 | 66 147 [ 0.7656 108 168 4 280 | 0.8434 6 | | 8 0.5 580 155 735
3:00 PM 4:00 PM 2 208 107 317 0.9006 149 154 303 0.7284 120 184 6 310 0.9337 3 3 0.25 627 306 933
3:15 PM 4:15PM | 228 104 333| 0.946 118 | 158 277 0.8878 101 207 4 312 0.9398 3 | 410.3333 645 281 926
3:30 PM 4:30 PM | 224 90 315]0.8949 17 2 157 276 | 0.8846 103 213 4 320 0.8791 3 2 | 6 0.5 635 282 917
3:45 PM 4:45 PM | 228 76 305 0.9299 134 2 174 310 0.8708 102 249 2 353 0.8096 | 2 2 5| 0.625 658 315 973
4:00 PM 5:00 PM 212 78 290 | 0.8841 131 2 184 317 0.8904 103 273 2 378 | 0.867 2 2 2 6 0.75 668 323 991
4:15 PM 5:15PM 2 203 79 28410.9103 141 | 175 317 0.8904 113 291 3 407 [ 0.9335 3 2 | 6 0.75 691 323 1014
4:30 PM 5:30 PM 3 199 82 28410.9103 135 195 330| 0.927 119 285 2 406 [ 0.9312 3 | 2 6 0.75 690 336 1026
4:45 PM 5:45 PM 3 207 77 287 | 0.8858 123 193 316 0.9294 119 273 3 395]0.9316 3 | | 5| 0.625 682 321 1003
5:00 PM 6:00 PM 3 219 75 297109167 130 2 188 320 0.9412 122 246 5 373 0.8797 6 | 3 10| 04167 670 330 1000
5:15 PM 6:15 PM | 228 76 305 | 0.9077 113 3 200 316 0.9294 16 217 5 338 0.8622 7 2 3 12 0.5 643 328 971
5:30 PM 6:30 PM 224 77 301 | 0.8958 103 5 191 29909116 114 205 5 324 0.8265 7 3 2 12 0.5 625 311 936
5:45 PM 6:45 PM | 202 76 279 | 0.8304 103 5 171 279 | 0.8506 100 174 7 281 | 0.8892 7 3 3 13105417 560 292 852
6:00 PM 7:00 PM 2 209 82 293 0.8139 77 3 155 235 0.7939 100 175 6 281 | 0.8892 4 3 | 8 0.6667 574 243 817




Wells + Associates, Inc.

McLean, Virginia

Pedestrian Volume Survey

PROJECT: Capstone - GMU Housing University Drive
W +AJOB NO: 7302
INTERSECTION: Layton Hall Dr. & University Dr. ¢ _|¢— 1 @
LOCATION: City of Fairfax,VA 5 2—> 5
DATE: 12/6/2017 = 8 ¢ 4 t =
DAY: Wednesday FE 3 T North
WEATHER: clear g 5 g
COUNTED BY: Laura 3 6— 3
INPUTED BY: agan University Drive
Time | Movement
Period | 1 2 3 4 5 6 7 8 1+2 3+4 5+6 7+8 Total
15 Minute Volumes
6:00 AM - 6:15 AM
6:15AM - 6:30 AM |
6:30 AM - 6:45 AM
6:45AM - 7:00 AM
700 AM  -7:15AM
7:15AM  -7:30 AM
730 AM - 7:45 AM
7:45AM - 8:00 AM [
8:00 AM - 8:15AM 2 [
8:15AM  -8:30 AM 5
8:30 AM - 8:45 AM [
8:45 AM - 9:00 AM 3 [
9:00 AM - 9:15 AM
9:15AM - 9:30 AM
9:30 AM - 9:45 AM 2 2
9:45 AM - 10:00 AM
3:00PM  -3:15PM [
3:5PM  -3:30PM 2 [
330PM  -3:45PM
3:45PM - 400 PM
400PM - 415PM 3 [ [ 4
415PM  -430PM [ [
430PM - 4:45PM 2 2 |
4:45PM - 5:00 PM | [ |
500PM  -5:15PM | [
S:5PM  -5:30PM | 2 [
530PM - 5:45PM [
5:45PM - 6:00 PM [
6:00PM - 6:15PM [ 2
6:15PM - 6:30PM [
6:30PM - 6:45PM 2
6:45PM - 7:00 PM 1
Total 7 4 5 18 2 4 9 8
[One Hour Volumes
6:00 AM - 7:00 AM 1 1 1
6:15AM - 7:15 AM 1 1 1
6:30 AM - 7:30 AM
6:45 AM - 7:45 AM
7.00 AM - 8:00 AM 1 1 1
7:15AM  -8:15AM 2 1 1 2 2 4
730 AM  -8:30AM 2 5 | | 7 2 9
7:45AM - 8:45 AM 2 5 1 2 7 3 10
8:00 AM - 9:00 AM 2 8 1 2 10 3 13
8:15AM - 9:15 AM 8 1 1 8 2 10
8:30 AM - 9:30 AM 3 1 1 3 2 5
8:45 AM - 9:45 AM 2 5 1 2 5 1 8
9:00 AM - 10:00 AM 2 2 2 2 4
3:00PM - 4:00PM 2 2 2 2 4
3:A5PM  -415PM 3 1 1 2 1 4 3 2 2 5 12
330PM  -4:30PM 3 2 2 4 3 4 4 1
3:45PM - 4:45PM 3 2 2 4 5 5 6 5 16
400PM - 5:00 PM 4 2 2 5 6 6 7 6 19
415PM  -5:15PM 1 3 1 4 1 2 4 5 3 12
430PM  -530PM 1 4 3 2 2 2 5 3 2 4 14
445PM - 5:45PM 1 2 1 1 2 2 1 3 2 2 3 10
500 PM - 6:00 PM 2 1 1 2 2 2 2 2 2 8
S:I5PM - 6:15PM 1 1 2 2 3 1 3 2 3 9
530PM - 6:30 PM 1 2 3 3 3 6
5:45PM - 6:45 PM 2 2 3 2 2 3 7
6:00 PM - 7:00 PM 2 2 3 2 2 3 7




McLean, Virginia

Turning Movement Count - Bicycles

PROJECT: Capstone - GMU Housing DATE: 12/6/2017 SOUTHBOUND ROAD: University Drive
W+A JOB NO: 7302 DAY: Wednesday NORTHBOUND ROAD: University Drive
INTERSECTION: Layton Hall Dr. & University Dr. WEATHER: clear WESTBOUND ROAD: Layton Hall Drive
LOCATION: City of Fairfax,VA COUNTED BY: Llaura EASTBOUND ROAD: Layton Hall Drive
INPUTED BY: agan
Southbound Westbound Northbound Eastbound North  East
Time University Drive Layton Hall Drive University Drive Layton Hall Drive & & Total
Period Right  Thru Left  Total| Right  Thru Left  Total| Right  Thru Left  Total| Right  Thru Left  Total| South West
15 Minute Volumes
6:00 AM - 6:15 AM
6:15AM - 6:30 AM
6:30 AM - 6:45 AM | |
6:45 AM - 7:00 AM
7:00 AM  -7:15 AM | |
7:15AM  -7:30 AM
7:30 AM - 7:45 AM
7:45 AM - 8:00 AM |
8:00 AM -8:15AM |
8:15AM  -8:30 AM
8:30 AM - 845 AM 2 2 2 2
8:45 AM - 9:00 AM | |
9:00 AM - 9:15 AM
9:15AM - 9:30 AM |
9:30 AM - 9:45 AM | | |
9:45 AM - 10:00 AM
3:00PM -3:15PM | 2 2
3:15PM  -3:30 PM
3:30PM - 3:45PM
3:45PM - 4:00 PM
4:00PM - 4:15PM
4:15PM - 4:30 PM | | | |
4:30 PM - 4:45 PM
4:45PM - 5:00 PM | | | |
5:00PM  -5:15PM
5:15PM  -5:30 PM | | | |
5:30PM - 5:45PM
5:45PM - 6:00 PM
6:00PM - 6:15PM
6:15PM - 6:30 PM |
6:30PM - 6:45 PM
6:45PM - 7:00 PM
Total 0 3 0 2 3 5 2 3 0 5 0 2 7 7 14
One Hour Volumes
6:00 AM - 7:00 AM | | | |
6:15AM - 7:15 AM | | | | 2 2
6:30 AM - 7:30 AM | | | | 2 2
6:45 AM - 7:45 AM | | | |
7:00 AM - 8:00 AM | | | | | | 2
7:15AM  -8:15 AM | | | | | | 2
7:30 AM - 8:30 AM | | | | | | 2
7:45 AM - 8:45 AM | | 2 | 3 | 3 4
8:00 AM - 9:00 AM | | 2 2 | | | 3 4
8:15AM  -9:15 AM 2 2 | | 3 3
8:30 AM - 9:30 AM 2 2 | | | | | 3 4
8:45 AM - 9:45 AM | | | | | | | 2 3
9:00 AM - 10:00 AM | | | | | | 2
3:00PM - 4:00 PM | | | | 2 2
3:15PM - 4:15PM
3:30PM - 4:30 PM | | | |
3:45PM - 4:45PM | | | |
4:00 PM - 5:00 PM 2 2 2 2
4:15PM - 5:15PM 2 2 2 2
4:30PM - 5:30 PM 2 2 2 2
4:45PM - 5:45 PM 2 2 2 2
5:00 PM - 6:00 PM
5:15PM - 6:15PM
5:30PM - 6:30 PM
5:45PM - 6:45PM

6:00 PM - 7:00 PM




Wells & Associates,Inc

McLean, Virginia

Turning Movement Count - Total Vehicles

PROJECT: Capstone - GMU Housing DATE: 12/6/2017 SOUTHBOUND ROAD: 0
W+A JOB NO: 7302 DAY: Wednesday NORTHBOUND ROAD: Site Entrance
INTERSECTION: Layton Hall Dr. & Site Entr. WEATHER: clear WESTBOUND ROAD: Layton Hall Drive
LOCATION: City of Fairfax,VA COUNTED BY: Muris EASTBOUND ROAD: Layton Hall Drive
INPUTED BY: agan
Southbound Westbound Northbound Eastbound North  East
Time 0 Layton Hall Drive Site Entrance Layton Hall Drive & & Total
Period Right  Thru Left  Total PHF Right  Thru Left  Totall PHF Right  Thru Left  Totall PHF Right  Thru Left Totall PHF [ South West

15 Minute Volumes

6:00 AM - 6:15 AM 9 9 | | 30 30 | 39 40
6:15AM - 6:30 AM 3 | 2 31 31 2 34 36
6:30 AM - 6:45 AM 12 13 2 2 36 36 2 49 51
6:45AM - 7:00 AM 28 28 2 55 57 85 85
7:00 AM  -7:15 AM 23 23 | | 4 60 64 | 87 88
7:15AM  -7:30 AM 26 4 30 6 86 92 122 122
7:30 AM - 7:45 AM 23 | 24 | | 2 5 105 110 2 134 136
7:45 AM - 8:00 AM 58 4 62 2 | 3 2 75 77 3 139 142
8:00 AM -8:15AM 36 2 38 | | 10 38 48 | 86 87
8:15AM  -8:30 AM 42 4 46 2 2 14 59 73 2 119 121
8:30 AM - 845 AM 34 3 37 3 2 5 9 67 76 5 113 118
8:45 AM - 9:00 AM 52 2 54 | 4 5 5 54 59 5 113 118
9:00 AM - 9:15 AM 40 | 41 3 5 8 6 39 45 8 86 94
9:15AM - 9:30 AM 26 | 27 | 4 5 6 45 51 5 78 83
9:30 AM - 9:45 AM 31 | 32 4 4 8 14 42 56 8 88 96
9:45 AM - 10:00 AM 31 3 34 | 6 7 1 40 51 7 85 92
3:00 PM 3:15PM 92 3 95 3 7 10 3 51 54 10 149 159
3:15 PM 3:30 PM 65 2 67 2 8 10 7 43 50 10 117 127
3:30 PM 3:45 PM 42 3 45 4 7 1 6 59 65 1 110 121
3:45 PM 4:00 PM 59 2 6l 5 7 12 3 42 45 12 106 118
4:00 PM 4:15 PM 73 | 74 3 6 9 | 41 42 9 16 125
4:15 PM 4:30 PM 6l | 62 | 10 1 4 34 38 1 100 11
4:30 PM 4:45 PM 8l | 82 6 13 19 | 56 57 19 139 158
4:45 PM 5:00 PM 73 4 77 4 3 7 | 44 45 7 122 129
5:00 PM 5:15PM 66 66 5 1 16 3 50 53 16 119 135
5:15 PM 5:30 PM 75 | 76 2 5 7 | 45 46 7 122 129
5:30 PM 5:45 PM 69 69 2 3 5 2 46 48 5 117 122
5:45 PM 6:00 PM 74 74 3 3 | 44 45 3 119 122
6:00 PM 6:15 PM 75 75 2 | 3 2 46 48 3 123 126
6:15 PM 6:30 PM 58 58 3 3 49 49 3 107 110
6:30 PM 6:45 PM 53 53 3 3 | 28 29 3 82 85
6:45 PM 7:00 PM 33 33 | | | 52 53 | 86 87
Total 0 0 0 0 0 1523 45 1568 59 0 123 182 131 1592 0 1723 182 3291 3473
One Hour Volumes

6:00 AM - 7:00 AM 52 | 5304732 | 4 5| 0.625 2 152 154 [ 0.6754 5 207 212
6:15AM  -7:15 AM 66 | 67 | 0.5982 2 3 5| 0.625 6 182 188 | 0.7344 5 255 260
6:30 AM - 7:30 AM 89 5 94 (0.7833 | 2 3| 0375 12 237 249 | 0.6766 3 343 346
6:45 AM - 7:45 AM 100 5 105 | 0.875 2 | 3| 0375 17 306 323 0.7341 3 428 431
7:00 AM - 8:00 AM 130 9 139 [ 0.5605 4 2 6 0.5 17 326 343 0.7795 6 482 488
7:15AM  -8:15 AM 143 1 154 0.621 4 2 6 0.5 23 304 327 0.7432 6 481 487
7:30 AM - 8:30 AM 159 1 170 | 0.6855 4 4 8 0.6667 31 277 308 0.7 8 478 486
7:45 AM - 8:45 AM 170 13 183 [ 0.7379 6 5 1 0.55 35 239 274 0.8896 1 457 468
8:00 AM - 9:00 AM 164 1 175 [ 0.8102 5 8 13 0.65 38 218 256 | 0.8421 13 431 444
8:15AM  -9:15 AM 168 10 178 | 0.8241 7 13 20 [ 0.625 34 219 253 0.8322 20 431 451
8:30 AM - 9:30 AM 152 7 159 [ 0.7361 8 15 23(0.7188 26 205 231 0.7599 23 390 413
8:45 AM - 9:45 AM 149 5 154 0713 9 17 26 | 0.8125 31 180 211]0.8941 26 365 391
9:00 AM 10:00 AM 128 6 13408171 9 19 28| 0.875 37 166 203 | 0.9063 28 337 365
3:00 PM 4:00 PM 258 10 268 | 0.7053 14 29 43 0.8958 19 195 214 0.8231 43 482 525
3:15 PM 4:15 PM 239 8 247 | 0.8345 14 28 42| 0875 17 185 202 | 0.7769 42 449 491
3:30 PM 4:30 PM 235 7 24208176 13 30 43 0.8958 14 176 190 [ 0.7308 43 432 475
3:45 PM 4:45 PM 274 5 279 | 0.8506 15 36 5106711 9 173 182 [ 0.7982 51 461 512
4:00 PM 5:00 PM 288 7 295 0.8994 14 32 46 | 0.6053 7 175 182 [ 0.7982 46 477 523
4:15 PM 5:15PM 281 6 287 | 0.875 16 37 53(0.6974 9 184 193 | 0.8465 53 480 533
4:30 PM 5:30 PM 295 6 30109177 17 32 49 | 0.6447 6 195 201 | 0.8816 49 502 551
4:45 PM 5:45 PM 283 5 288 0.9351 13 22 35 | 0.5469 7 185 192 [ 0.9057 35 480 515
5:00 PM 6:00 PM 284 | 285 0.9375 9 22 31 (04844 7 185 192 [ 0.9057 31 477 508
5:15 PM 6:15 PM 293 | 2941 0.9671 6 12 18| 0.6429 6 181 187 | 0.974 18 481 499
5:30 PM 6:30 PM 276 276 0.92 4 10 14 0.7 5 185 190 [ 0.9694 14 466 480
5:45 PM 6:45 PM 260 260 | 0.8667 2 10 12 | 4 167 171 [ 0.8724 12 431 443
6:00 PM 7:00 PM 219 219 0.73 3 7 10| 0.8333 4 175 179 | 0.8443 10 398 408




Wells + Associates, Inc.

McLean, Virginia

Pedestrian Volume Survey

PROJECT: Capstone - GMU Housing 0
W +AJOB NO: 7302
INTERSECTION: Layton Hall Dr. & Site Entr. ¢ _|¢— 1 @
LOCATION: City of Fairfax,VA 5 2—> 5
DATE: 12/6/2017 = 8 ¢ 4 t =
DAY: Wednesday FE 3 T North
WEATHER: clear g 5 g
COUNTED BY: Muris 3 6—— 3
INPUTED BY: agan Site Entrance
Time | Movement
Period | 1 2 3 4 7 8 1+2 3+4 5+6 7+8 Total
15 Minute Volumes
6:00 AM - 6:15 AM
6:15AM - 6:30 AM
6:30 AM - 6:45 AM
6:45AM - 7:00 AM
700 AM  -7:15AM
7:15AM  -7:30 AM [ [
730 AM - 7:45 AM [ [
7:45AM - 8:00 AM [
8:00 AM - 8:15AM 3
8:15AM  -8:30 AM 2
8:30 AM - 8:45 AM [
8:45 AM - 9:00 AM 2 | 3
9:00 AM - 9:15 AM
9:15AM - 9:30 AM [
9:30 AM - 9:45 AM 2
9:45 AM - 10:00 AM 1 3 3
3:00PM  -3:15PM 2 [
3:5PM  -3:30PM 2 [ 3
330PM  -3:45PM 3 [
3:45PM - 400 PM [
400PM - 415PM 4 2
415PM  -430PM 2
430PM - 4:45PM 3 [ [
4:45PM - 5:00 PM 4 [
500PM  -5:15PM 3 2
S:5PM  -5:30PM 3 2 [
530PM - 5:45PM [ [
5:45PM - 6:00 PM 2 2
6:00PM - 6:15PM [
6:15PM - 6:30 PM [ 2
6:30PM - 6:45PM [ 4
6:45PM - 7:00 PM 1
Total 14 5 23 32 4 7 | 0
[One Hour Volumes
6:00 AM - 7:00 AM
6:15AM - 7:15 AM
6:30 AM - 7:30 AM 1 1 1 1 2
6:45 AM - 7:45 AM 1 2 1 3 1 4
7.00 AM - 8:00 AM 1 2 2 3 2 5
7:15AM  -8:15AM 1 2 2 3 3 2 3 8
730 AM  -8:30 AM 3 1 1 3 4 1 3 8
7:45AM - 8:45 AM 2 1 4 2 | 4 7
8:00 AM - 9:00 AM 4 1 4 3 4 1 7 12
8:15AM - 9:15 AM 4 1 1 3 4 | 4 9
8:30 AM - 9:30 AM 2 2 1 3 2 2 4 8
8:45 AM - 9:45 AM 2 4 3 2 4 3 9
9:00 AM - 10:00 AM 1 3 6 1 9 10
3:00PM - 4:00PM 3 2 3 5 1 5 8 1 14
3:A5PM  -415PM 3 2 5 6 1 5 1 1 17
330PM  -4:30PM 3 6 3 1 3 9 1 13
3:45PM - 4:45PM 3 7 3 1 3 10 1 14
400PM - 5:00 PM 3 7 7 1 3 14 1 18
415PM  -5:15PM 3 6 7 1 3 13 | 17
430PM  -530PM 3 7 9 1 1 3 16 1 1 21
445PM - 5:45PM 7 9 1 1 16 1 1 18
500 PM - 6:00 PM 2 7 7 | 2 14 | 17
S:I5PM - 6:15PM 2 5 5 1 2 10 1 13
530PM - 6:30 PM 2 3 3 2 2 6 2 10
5:45PM - 6:45PM 2 3 6 2 2 9 2 13
6:00 PM - 7:00 PM | 3 4 2 | 7 2 10




McLean, Virginia

Turning Movement Count - Bicycles

3:00PM - 4:00 PM

3:I5PM  -4:I5PM

3:30PM  -4:30 PM

PROJECT: Capstone - GMU Housing DATE: 12/6/2017 SOUTHBOUND ROAD: 0
W+A JOB NO: 7302 DAY: Wednesday NORTHBOUND ROAD: Site Entrance
INTERSECTION: Layton Hall Dr. & Site Entr. WEATHER: clear WESTBOUND ROAD: Layton Hall Drive
LOCATION: City of Fairfax,VA COUNTED BY: Muris EASTBOUND ROAD: Layton Hall Drive
INPUTED BY: agan
Southbound Westbound Northbound Eastbound North  East
Time 0 Layton Hall Drive Site Entrance Layton Hall Drive & & Total
Period Right  Thru Left  Total| Right  Thru Left  Total| Right  Thru Left  Total| Right  Thru Left  Total| South West

15 Minute Volumes

6:00 AM - 6:15 AM

6:15AM - 6:30 AM

6:30 AM - 6:45 AM

6:45 AM - 7:00 AM

7:00AM  -7:15 AM

7:15AM  -7:30 AM

7:30 AM - 7:45 AM

7:45 AM - 8:00 AM | | |

8:00 AM -8:15AM

8:15AM  -8:30 AM | | |

8:30 AM - 845 AM | | 2

8:45AM - 9:00 AM

9:00 AM - 9:15 AM | |

9:15AM - 9:30 AM

9:30 AM - 9:45 AM | |

9:45 AM - 10:00 AM

3:00PM  -3:15PM

3:15PM  -3:30 PM

3:30PM - 3:45PM

3:45PM - 4:00 PM

4:00PM - 4:15PM

4:15PM - 4:30 PM

4:30 PM - 4:45 PM

4:45PM - 5:00 PM

5:00PM  -5:15PM

5:15PM  -5:30 PM

5:30PM - 5:45PM

5:45PM - 6:00 PM

6:00PM - 6:15PM

6:15PM - 6:30 PM

6:30PM - 6:45 PM

6:45PM - 7:00 PM

Total 0 0 0 0 0 3 4 2 0 0 2 0 0 2 5 7

One Hour Volumes

6:00 AM - 7:00 AM

6:15AM  -7:15 AM

6:30 AM - 7:30 AM

6:45 AM - 7:45 AM

7:00 AM - 8:00 AM | | | |

7:15AM  -8:15AM | | | |

7:30 AM - 8:30 AM | | 2 2 2

7:45 AM - 8:45 AM 2 | 3 | | | 3 4

8:00 AM - 9:00 AM | | 2 | | | 2 3

8:15AM  -9:15 AM | | 2 | | | | | 3 4

8:30 AM - 9:30 AM | | | | | | | 2 3

8:45 AM - 9:45 AM | | | | 2 2

9:00 AM - 10:00 AM | | | | 2 2
|
|
|
|

3:45PM - 4:45PM

4:00PM - 5:00 PM

4:15PM - 5:15PM

4:30PM - 5:30 PM

445PM  -5:45PM

5:00PM - 6:00 PM

5:15PM  -6:15PM

5:30PM - 6:30 PM

5:45PM - 6:45PM

6:00 PM - 7:00 PM




Wells & Associates,Inc

McLean, Virginia

Turning Movement Count - Total Vehicles

PROJECT: Capstone - GMU Housing DATE: 12/6/2017 SOUTHBOUND ROAD: Driveway

W+A JOB NO: 7302 DAY: Wednesday NORTHBOUND ROAD: Democracy Lane

INTERSECTION: Layton Hall Dr. & Democracy Ln.. WEATHER: clear WESTBOUND ROAD: Layton Hall Drive

LOCATION: City of Fairfax,VA COUNTED BY: Jose EASTBOUND ROAD: Layton Hall Drive

INPUTED BY: agan
Southbound Westbound Northbound Eastbound North  East
Time Driveway Layton Hall Drive Democracy Lane Layton Hall Drive & & Total
Period Right  Thru Left  Total PHF Right  Thru Left  Totall PHF Right  Thru Left  Totall PHF Right  Thru Left Totall PHF [ South West
15 Minute Volumes
6:00 AM - 6:15 AM | | 2 7 2 9 | 29 | 31 2 40 42
6:15AM - 6:30 AM 3 | 4 2 2 33 33 2 37 39
6:30 AM - 6:45 AM | | 8 | 9 | | 36 36 2 45 47
6:45AM - 7:00 AM | | 22 22 3 52 4 59 | 8l 82
7:00 AM  -7:15 AM 4 | 14 3 17 3 4 2 63 65 9 82 91
7:15AM  -7:30 AM 31 | 32 4 4 3 78 3 84 4 16 120
7:30 AM - 7:45 AM | | 2 29 3 34 3 4 | 103 3 107 5 141 146
7:45 AM - 8:00 AM 6 6 | 53 6 60 4 4 | 74 5 80 10 140 150
8:00 AM -8:15AM 2 | 3 | 34 10 45 7 | 8 6 41 47 1 92 103
8:15AM  -8:30 AM | | | 39 1 51 3 4 7 4 40 6 50 8 101 109
8:30 AM - 845 AM | 37 2 40 4 3 7 5 55 2 62 7 102 109
8:45 AM - 9:00 AM | | 45 8 53 3 2 6 9 43 3 55 7 108 115
9:00 AM - 9:15 AM 18 6 24 2 2 22 2 24 2 48 50
9:15AM - 9:30 AM 3 3 | 18 6 25 2 4 6 2 40 42 9 67 76
9:30 AM - 9:45 AM | | 2 25 2 27 6 2 8 5 38 4 47 10 74 84
9:45 AM - 10:00 AM 3 2 5 2 24 6 32 1 | 12 5 28 6 39 17 71 88
3:00 PM 3:15PM 9 5 14 | 80 3 84 8 2 10 4 56 60 24 144 168
3:15 PM 3:30 PM 3 3 | 57 4 62 10 2 13 4 42 46 16 108 124
3:30 PM 3:45 PM 4 5 9 | 36 4 41 12 2 14 4 6l 65 23 106 129
3:45 PM 4:00 PM 2 | 4 52 8 60 15 5 20 2 39 41 24 101 125
4:00 PM 4:15 PM 6 | 7 57 7 64 8 2 10 3 36 4 43 17 107 124
4:15 PM 4:30 PM 6 4 10 48 12 60 9 3 12 | 36 37 22 97 119
4:30 PM 4:45 PM 5 4 9 71 6 77 10 2 12 3 55 | 59 21 136 157
4:45 PM 5:00 PM | | 60 7 67 9 3 12 51 | 52 13 119 132
5:00 PM 5:15PM 4 | 6 51 9 60 10 5 16 3 52 55 22 115 137
5:15 PM 5:30 PM 5 | 6 74 3 77 10 2 12 2 43 45 18 122 140
5:30 PM 5:45 PM | 4 5 67 4 71 7 2 9 50 50 14 121 135
5:45 PM 6:00 PM | 3 4 64 12 76 | | 4 42 46 5 122 127
6:00 PM 6:15 PM 3 | 4 69 2 71 9 | 10 2 49 51 14 122 136
6:15 PM 6:30 PM | | 55 3 58 7 2 9 | 45 46 10 104 114
6:30 PM 6:45 PM | | 54 10 64 8 8 | 34 35 9 99 108
6:45 PM 7:00 PM 2 | 3 34 5 39 5 5 2 51 53 8 92 100
Total 77 3 38 118 12 1336 167 1515 192 4 52 248 83 I517 45 1645 366 3160 3526
One Hour Volumes

6:00 AM - 7:00 AM 3 | 4 0.5 40 4 44 0.5 3 3| 0375 4 150 5 159 [ 0.6737 7 203 210
6:15AM  -7:15 AM 6 | 7 0.35 47 5 52 [ 0.5909 6 | 7104375 5 184 4 193 [ 0.7423 14 245 259
6:30 AM - 7:30 AM 6 | 7 0.35 75 5 80 0.625 8 | 9| 0.5625 8 229 7 244 0.7262 16 324 340
6:45 AM - 7:45 AM 5 2 7 0.35 2 96 7 105 [ 0.7721 10 | | 12 0.75 9 296 10 315| 0736 19 420 439
7:00 AM - 8:00 AM 10 2 12 0.5 3 127 13 143 [ 0.5958 14 | | 16 | 7 318 1 336 | 0.785 28 479 507
7:15AM  -8:15 AM 8 2 10| 04167 4 147 20 171 [0.7125 18 | | 20 0.625 1 296 1 318| 0743 30 489 519
7:30 AM - 8:30 AM 8 3 11]0.4583 5 155 30 190 [ 0.7917 17 | 5 23(0.7188 12 258 14 284 | 0.6636 34 474 508
7:45 AM - 8:45 AM 8 2 10| 04167 4 163 29 196 [ 0.8167 18 8 26 | 0.8125 16 210 13 239 | 0.7469 36 435 471
8:00 AM - 9:00 AM 3 2 5|04167 3 155 31 189 [ 0.8915 17 | 10 28| 0.875 24 179 1 214 0.8629 33 403 436
8:15AM  -9:15 AM | | 2 0.5 2 139 27 168 | 0.7925 12 | 9 22 | 0.7857 18 160 13 191 [ 0.7702 24 359 383
8:30 AM - 9:30 AM 4 410.3333 2 118 22 142  0.6698 1 | 9 21 0.75 16 160 7 183 [ 0.7379 25 325 350
8:45 AM - 9:45 AM 5 | 6 0.5 | 106 22 129 | 0.6085 13 | 8 22 | 0.6875 16 143 9 168 | 0.7636 28 297 325
9:00 AM 10:00 AM 7 3 10 0.5 3 85 20 108 | 0.8438 21 7 28 | 0.5833 12 128 12 152 | 0.8085 38 260 298
3:00 PM 4:00 PM 18 | 1 30 [ 0.5357 3 225 19 247 0.7351 45 | 1 57 (07125 14 198 212 0.8154 87 459 546
3:15 PM 4:15 PM 15 | 7 23 | 0.6389 2 202 23 227 | 0.8867 45 | 1 57 (07125 13 178 4 195 0.75 80 422 502
3:30 PM 4:30 PM 18 | 1 30 0.75 | 193 31 225 0.8789 44 12 56 0.7 10 172 4 186 [ 0.7154 86 411 497
3:45 PM 4:45 PM 19 | 10 30 0.75 228 33 261 | 0.8474 42 12 54| 0.675 9 166 5 180 [ 0.7627 84 441 525
4:00 PM 5:00 PM 18 9 27| 0.675 236 32 268 | 0.8701 36 10 46 | 0.9583 7 178 6 191 [ 0.8093 73 459 532
4:15 PM 5:15 PM 16 | 9 26 0.65 230 34 264 | 0.8571 38 | 13 52 (08125 7 194 2 203 | 0.8602 78 467 545
4:30 PM 5:30 PM 15 | 6 2206111 256 25 281109123 39 | 12 52 (08125 8 201 2 211]0.8941 74 492 566
4:45 PM 5:45 PM 1 | 6 18 0.75 252 23 2751 0.8929 36 | 12 49 | 0.7656 5 196 | 202 0.9182 67 477 544
5:00 PM 6:00 PM 1 | 9 21| 0.875 256 28 284 0.9221 27 | 10 3805938 9 187 196 | 0.8909 59 480 539
5:15 PM 6:15 PM 10 9 19107917 274 21 2951 0.9578 26 6 32 (0.6667 8 184 192 [ 0.9412 51 487 538
5:30 PM 6:30 PM 6 8 14 0.7 255 21 276 | 0.9079 23 6 29| 0.725 7 186 193 [ 0.9461 43 469 512
5:45 PM 6:45 PM 6 4 10| 0.625 242 27 269 | 0.8849 24 4 28 0.7 8 170 178 | 0.8725 38 447 485
6:00 PM 7:00 PM 7 2 9| 0.5625 212 20 232 0.8169 29 3 32 0.8 6 179 185 | 0.8726 41 417 458




Wells + Associates, Inc.

McLean, Virginia

Pedestrian Volume Survey

PROJECT: Capstone - GMU Housing Driveway
W +AJOB NO: 7302
INTERSECTION: Layton Hall Dr. & Democracy Ln.. ¢ _|¢— 1 @
LOCATION: City of Fairfax,VA 5 2—> 5
DATE: 12/6/2017 = 8 ¢ 4 t =
DAY: Wednesday FE 3 T North
WEATHER: clear g 5 g
COUNTED BY: Jose 3 6—> 3
INPUTED BY: agan Democracy Lane
Time | Movement
Period | 1 2 3 4 5 6 7 8 1+2 3+4 5+6 7+8 Total
15 Minute Volumes
6:00 AM - 6:15 AM [
6:15AM - 6:30 AM
6:30 AM - 6:45 AM
6:45AM - 7:00 AM [
700 AM  -7:15AM
7:15AM  -7:30 AM 2
730 AM - 7:45 AM 2 13
7:45AM - 8:00 AM |
8:00 AM - 8:15AM [ 2
8:15AM  -8:30 AM
8:30 AM - 8:45 AM
8:45 AM - 9:00 AM
9:00 AM - 9:15 AM
9:15AM - 9:30 AM [ [
9:30 AM - 9:45 AM
9:45 AM - 10:00 AM [
3:00PM  -3:15PM 14 [
3:5PM  -3:30PM [
330PM - 3:45PM [
3:45PM - 400 PM 2 2 [
400PM - 415PM [ 2 [
415PM  -430PM [
430PM - 4:45PM 5
4:45PM - 5:00 PM [
500PM  -5:15PM [
S:I5PM  -5:30PM 3 |
530PM - 5:45PM
5:45PM - 6:00 PM
6:00PM - 6:15PM
6:15PM - 6:30 PM 2
6:30PM - 6:45PM
6:45PM - 7:00 PM
Total 27 27 | 2 5 2 | |
[One Hour Volumes
6:00 AM - 7:00 AM 2 2 2
6:15AM - 7:15 AM 1 1 1
6:30 AM - 7:30 AM 3 3 3
6:45 AM - 7:45 AM 2 16 18 18
7.00 AM - 8:00 AM 2 16 18 18
7:15AM  -8:15AM 2 17 2 19 2 21
730 AM - 8:30AM 2 15 2 17 2 19
7:45AM - 8:45 AM 2 2 2 2 4
8:00 AM - 9:00 AM 1 2 1 2 3
8:15AM - 9:15 AM
8:30 AM - 9:30 AM 1 1 2 2
8:45 AM - 9:45 AM 1 1 2 2
9:00 AM - 10:00 AM 1 1 1 2 1 3
3:00PM - 4:00 PM 16 4 1 1 20 1 1 22
3:A5PM  -415PM 2 4 1 2 1 1 6 3 1 1 1
330PM  -4:30PM 2 3 1 2 2 1 5 3 2 1 1
3:45PM - 4:45PM 7 3 2 2 1 10 2 2 1 15
400PM - 5:00 PM 5 1 2 2 1 6 2 2 1 1
415PM  -5:15PM 5 1 1 1 6 1 1 8
430PM  -530PM 8 2 1 10 1 1
445PM - 5:45PM 3 2 1 5 1 6
500 PM - 6:00 PM 3 2 5 5
S:5PM - 6:15PM 3 1 4 4
530PM - 6:30 PM 2 2 2
5:45PM - 6:45 PM 2 2 2
6:00 PM - 7:00 PM 2 2 2




McLean, Virginia

Turning Movement Count - Bicycles

PROJECT: Capstone - GMU Housing DATE: 12/6/2017 SOUTHBOUND ROAD: Driveway
W+A JOB NO: 7302 DAY: Wednesday NORTHBOUND ROAD: Democracy Lane
INTERSECTION: Layton Hall Dr. & Democracy Ln.. WEATHER: clear WESTBOUND ROAD: Layton Hall Drive
LOCATION: City of Fairfax,VA COUNTED BY: Jose EASTBOUND ROAD: Layton Hall Drive
INPUTED BY: agan
Southbound Westbound Northbound Eastbound North  East
Time Driveway Layton Hall Drive Democracy Lane Layton Hall Drive & & Total
Period Right  Thru Left  Total| Right  Thru Left  Total| Right  Thru Left  Total| Right  Thru Left  Total| South West
15 Minute Volumes
6:00 AM - 6:15 AM
6:15AM - 6:30 AM
6:30 AM - 6:45 AM
6:45 AM - 7:00 AM
7:00AM  -7:15 AM
7:15AM  -7:30 AM
7:30 AM - 7:45 AM
7:45 AM - 8:00 AM
8:00 AM -8:15AM
8:15AM  -8:30 AM
8:30 AM - 845 AM
8:45 AM - 9:00 AM
9:00 AM - 9:15 AM
9:15AM - 9:30 AM
9:30 AM - 9:45 AM
9:45 AM - 10:00 AM
3:00PM -3:15PM
3:15PM  -3:30 PM
3:30PM - 3:45PM
3:45PM - 4:00 PM
4:00PM - 4:15PM
4:15PM - 4:30 PM
4:30 PM - 4:45 PM
4:45PM - 5:00 PM
5:00PM  -5:15PM
5:15PM  -5:30 PM
5:30PM - 5:45PM
5:45PM - 6:00 PM
6:00PM - 6:15PM
6:15PM - 6:30 PM
6:30 PM - 6:45 PM
6:45PM - 7:00 PM
Total 0 0 0 0 0 0 0 2 3 0 3 2 4 6
One Hour Volumes
6:00 AM - 7:00 AM | | | |
6:15AM  -7:15 AM | | | |
6:30 AM - 7:30 AM | | | |
6:45 AM - 7:45 AM | | | |
7:00 AM - 8:00 AM
7:15AM  -8:15 AM | | | |
7:30 AM - 8:30 AM | | | |
7:45 AM - 8:45 AM | | | |
8:00 AM - 9:00 AM | | | |
8:15AM  -9:15 AM
8:30 AM - 9:30 AM | | | |
8:45 AM - 9:45 AM | | | |
9:00 AM - 10:00 AM | | | |
3:00PM - 4:00 PM | | | |
3:15PM - 4:15PM | | | |
3:30PM - 4:30 PM
3:45PM - 4:45PM
4:00 PM - 5:00 PM | | | |
4:15PM - 5:15PM | | | |
4:30PM - 5:30 PM | | | |
4:45PM - 5:45 PM | | | 2
5:00 PM - 6:00 PM
5:15PM - 6:15PM
5:30PM - 6:30 PM
5:45PM - 6:45 PM

6:00 PM - 7:00 PM




Wells & Associates,Inc

McLean, Virginia

Turning Movement Count - Total Vehicles

PROJECT: Capstone - GMU Housing DATE: 12/6/2017 SOUTHBOUND ROAD: Old Lee Highway
W+A JOB NO: 7302 DAY: Wednesday NORTHBOUND ROAD: Old Lee Highway
INTERSECTION: Layton Hall Dr. & Old Lee Hwy. WEATHER: clear WESTBOUND ROAD: Farrcroft Drive
LOCATION: City of Fairfax,VA COUNTED BY: Muha & Teuta EASTBOUND ROAD: Layton Hall Drive
INPUTED BY: agan
Southbound Westbound Northbound Eastbound North  East
Time Old Lee Highway Farrcroft Drive Old Lee Highway Layton Hall Drive & & Total
Period Right  Thru Left  Total PHF Right  Thru Left  Totall PHF Right  Thru Left  Totall PHF Right  Thru Left Totall PHF [ South West
15 Minute Volumes
6:00 AM - 6:15 AM 7 9 16 3 | 4 39 39 | 28 29 55 33 88
6:15AM - 6:30 AM | 21 22 4 | 5 47 | 48 4 28 32 70 37 107
6:30 AM - 6:45 AM 8 19 | 28 5 | 6 | 55 | 57 6 | 30 37 85 43 128
6:45AM - 7:00 AM 20 45 3 68 3 | 4 2 54 4 60 | 51 52 128 56 184
7:00AM  -7:15 AM 14 24 3 41 4 2 | 7 | 99 3 103 4 2 53 59 144 66 210
7:15AM  -7:30 AM 17 54 9 80 6 2 3 1 | 141 7 149 4 2 85 91 229 102 331
7:30 AM - 7:45 AM 30 80 3 113 21 | 7 29 2 152 6 160 3 4 95 102 273 131 404
7:45 AM - 8:00 AM 50 112 8 170 46 4 4 54 4 114 8 126 3 1 70 84 296 138 434
8:00 AM -8:15AM 31 103 6 140 17 2 3 22 2 137 16 155 3 6 47 56 295 78 373
8:15AM  -8:30 AM 35 76 5 16 5 2 2 9 3 103 8 114 7 43 50 230 59 289
8:30 AM - 845 AM 28 99 3 130 12 | 2 15 | 100 14 115 7 3 49 59 245 74 319
8:45 AM - 9:00 AM 44 84 1 139 1 3 4 18 3 99 8 110 9 36 45 249 63 312
9:00 AM - 9:15 AM 32 94 2 128 4 5 3 12 2 66 6 74 7 | 19 27 202 39 241
9:15AM - 9:30 AM 28 75 103 2 3 3 8 2 83 5 90 9 | 29 39 193 47 240
9:30 AM - 9:45 AM 18 93 3 114 7 | 4 12 2 67 7 76 6 | 35 42 190 54 244
9:45 AM - 10:00 AM 25 9l 5 121 4 3 4 1 3 70 17 90 1 | 28 40 211 51 262
3:00 PM 3:15PM 73 149 43 265 10 4 14 7 76 10 93 17 4 41 62 358 76 434
3:15 PM 3:30 PM 53 162 3 218 2 3 5 10 6 88 8 102 10 | 38 49 320 59 379
3:30 PM 3:45 PM 28 113 2 143 4 | 4 9 2 90 1 103 18 4 54 76 246 85 331
3:45 PM 4:00 PM 45 154 12 211 | | 5 7 5 73 13 91 17 2 38 57 302 64 366
4:00 PM 4:15 PM 60 169 5 234 6 | 4 1 3 75 9 87 15 5 26 46 321 57 378
4:15 PM 4:30 PM 45 170 5 220 3 5 3 1 8 90 16 114 15 31 46 334 57 391
4:30 PM 4:45 PM 87 181 | 269 | 3 4 8 89 7 104 22 3 43 68 373 72 445
4:45 PM 5:00 PM 70 173 15 258 3 3 | 7 3 71 8 82 13 5 42 60 340 67 407
5:00 PM 5:15PM 52 163 5 220 3 3 7 13 6 114 9 129 10 4 48 62 349 75 424
5:15 PM 5:30 PM 70 186 6 262 8 5 | 14 5 94 5 104 12 6 41 59 366 73 439
5:30 PM 5:45 PM 71 204 10 285 2 2 4 8 5 106 8 119 9 4 46 59 404 67 471
5:45 PM 6:00 PM 65 180 6 251 8 2 | 1 4 100 12 16 9 4 31 44 367 55 422
6:00 PM 6:15 PM 64 166 13 243 3 | 2 6 6 88 9 103 8 6 45 59 346 65 411
6:15 PM 6:30 PM 38 165 12 215 4 5 9 7 9l 13 11 6 2 44 52 326 6l 387
6:30 PM 6:45 PM 48 165 10 223 2 5 4 1 5 74 1 90 9 2 31 42 313 53 366
6:45 PM 7:00 PM 24 114 4 142 6 3 9 3 90 10 103 1 | 56 68 245 77 322
Total 1281 3693 214 5188 220 72 89 381 112 2835 270 3217 286 86 138l 1753 8405 2134 10539
One Hour Volumes

6:00 AM - 7:00 AM 36 94 4 134 04926 15 3 | 19107917 3 195 6 204 0.85 12 | 137 150 [ 0.7212 338 169 507
6:15AM  -7:15 AM 43 109 7 159 | 0.5846 16 4 2 22 | 0.7857 4 255 268 | 0.6505 15 3 162 180 [ 0.7627 427 202 629
6:30 AM - 7:30 AM 59 142 16 217 0.6781 18 5 5 28 | 0.6364 5 349 15 369 0.6191 15 5 219 239 | 0.6566 586 267 853
6:45 AM - 7:45 AM 8l 203 18 302 | 0.6681 34 6 1 51 (04397 6 446 20 472 0.7375 12 8 284 304 0.7451 774 355 1129
7:00 AM - 8:00 AM 11 270 23 404 | 0.5941 77 9 15 101 [ 0.4676 8 506 24 538 0.8406 14 19 303 336 | 0.8235 942 437 1379
7:15AM  -8:15 AM 128 349 26 503 | 0.7397 90 9 17 16| 0.537 9 544 37 590 0.9219 13 23 297 33308162 1093 449 1542
7:30 AM - 8:30 AM 146 371 22 5391 0.7926 89 9 16 11405278 1 506 38 5551 0.8672 16 21 255 292 0.7157 | 1094 406 1500
7:45 AM - 8:45 AM 144 390 22 556 | 0.8176 80 9 1 100 [ 0.463 10 454 46 510 0.8226 20 20 209 249 | 0.7411 1066 349 1415
8:00 AM - 9:00 AM 138 362 25 5251 0.9375 45 8 1 64 (07273 9 439 46 494 | 0.7968 26 9 175 210)0.8898 1019 274 1293
8:15AM  -9:15 AM 139 353 21 513]0.9227 32 1 1 54 0.75 9 368 36 413 [0.8978 30 4 147 181 [ 0.7669 926 235 16l
8:30 AM - 9:30 AM 132 352 16 500 | 0.8993 29 12 12 53(0.7361 8 348 33 389 | 0.8457 32 5 133 170 | 0.7203 889 223 112
8:45 AM - 9:45 AM 122 346 16 484 | 0.8705 24 12 14 50 [ 0.6944 9 315 26 350 | 0.7955 31 3 119 153 0.85 834 203 1037
9:00 AM 10:00 AM 103 353 10 466 | 0.9102 17 12 14 43| 0.8958 9 286 35 33009167 33 4 11 148 | 0.881 796 191 987
3:00 PM 4:00 PM 199 578 60 837 0.7896 17 5 18 4007143 20 327 42 389 0.9442 62 1 171 2441 0.8026 | 1226 284 1510
3:15 PM 4:15 PM 186 598 22 806 | 0.8611 13 6 18 37 | 0.8409 16 326 41 383 0.9296 60 12 156 228 075| 1189 265 1454
3:30 PM 4:30 PM 178 606 24 808 | 0.8632 14 8 16 38 [ 0.8636 18 328 49 395 0.8662 65 1 149 225 0.7401 1203 263 1466
3:45 PM 4:45 PM 237 674 23 934| 0.868 1 7 15 33 0.75 24 327 45 396 | 0.8684 69 10 138 217]0.7978 | 1330 250 1580
4:00 PM 5:00 PM 262 693 26 981109117 13 9 1 33 0.75 22 325 40 387 0.8487 65 13 142 220 0.8088 [ 1368 253 1621
4:15 PM 5:15PM 254 687 26 967 | 0.8987 10 1 14 3506731 25 364 40 429 [ 0.8314 60 12 164 236 | 0.8676 | 1396 271 1667
4:30 PM 5:30 PM 279 703 27 1009 | 0.9377 15 1 12 38 (0.6786 22 368 29 419 | 0812 57 18 174 24909154 1428 287 1715
4:45 PM 5:45 PM 263 726 36 1025 0.8991 16 13 13 42 0.75 19 385 30 434 (08411 44 19 177 240 0.9677 | 1459 282 1741
5:00 PM 6:00 PM 258 733 27 1018 0.893 21 12 13 46 | 0.8214 20 414 34 468 | 0.907 40 18 166 22410.9032 | 1486 270 1756
5:15 PM 6:15 PM 270 736 35 104109132 21 10 8 39 [ 0.6964 20 388 34 442 | 0.9286 38 20 163 221109364 | 1483 260 1743
5:30 PM 6:30 PM 238 715 41 9941 0.8719 17 10 7 3407727 22 385 42 449 [ 0.9433 32 16 166 214]0.9068 | 1443 248 1691
5:45 PM 6:45 PM 215 676 41 932 0.9283 17 13 7 37 | 0.8409 22 353 45 420 | 0.9052 32 14 151 197 (0.8347 | 1352 234 1586
6:00 PM 7:00 PM 174 610 39 823 | 0.8467 15 14 6 35[0.7955 21 343 43 407 [ 09167 34 1 176 22108125 1230 256 1486




Wells + Associates, Inc.

McLean, Virginia

Pedestrian Volume Survey

PROJECT: Capstone - GMU Housin .
W + A JOB NO: 7331 ¢ Old Lee Highway
INTERSECTION: Layton Hall Dr. & OId Lee Hwy. ¢ _I‘— | °
LOCATION: City of Fairfax,VA 5 2—> £
DATE: 12/6/2017 = 8 ft 4t 2
DAY: Wednesday R | 3 8 North
WEATHER: clear g 5 5
COUNTED BY: Muhamet 3 6— .
INPUTED BY: agan Old Lee Highway
Time | Movement
Period | 1 2 3 4 7 1+2 3+4 5+6 7+8 Total
I5 Minute Volumes
6:00 AM - 6:15 AM | |
6:15AM - 6:30 AM [ | |
6:30 AM - 6:45 AM
6:45 AM - 7:00 AM [
7.00AM  -7:15 AM [ [ [ | |
7:15AM  -7:30 AM [
730 AM - 7:45AM 13 [
7:45AM - 8:00 AM [
8:00 AM - 8:15AM [ 2
8:15AM - 8:30 AM [ |
8:30 AM - 8:45 AM 4 2
8:45 AM - 9:00 AM 3 4 |
9:00 AM - 9:15 AM [
9:15AM - 9:30 AM [
9:30 AM - 9:45 AM [ [ |
9:45 AM - 10:00 AM [
3:00PM  -3:I5PM 2 |
3:15PM  -3:30PM | 2
330PM  -345PM [ [ |
3:45PM - 4:00 PM 2 [ 4
400PM - 4:I5PM 2
4:15PM - 4:30 PM 2 |
430PM - 4:45 PM [ 2 9 |
4:45PM - 5:00 PM 3 2
500PM  -5:15PM [ |
5:15PM  -5:30PM 2 2
530PM - 545PM | |
5:45PM - 6:00 PM 3 3
6:00PM - 6:15PM 2 |
6:15PM - 6:30 PM [ 2 2
6:30PM - 6:45 PM 3 2 [
6:45PM - 7:00 PM 4 3
Total 27 35 24 7 17 16
[One Hour Volumes
6:00 AM - 7:00 AM | 2 2 | 2 2 3 7
6:15AM - 7:15 AM | 3 | 2 2 | 4 4 9
6:30 AM - 7:30 AM | 2 | | 2 | 3 3 7
6:45 AM - 7:45 AM 14 3 | | 2 14 4 3 21
7.00 AM - 8:00 AM 14 3 | | 2 14 4 3 21
7:15AM -85 AM 14 4 [ 14 4 | 19
730 AM  -8:30 AM 14 5 [ 14 5 1 20
7:45AM - 8:45 AM | 8 3 1 8 3 12
8:00 AM - 9:00 AM 4 1 3 | 4 1 4 19
8:15AM - 9:15 AM 3 9 3 2 3 9 5 17
8:30 AM - 9:30 AM 3 8 2 3 3 8 5 16
8:45 AM - 9:45 AM 4 5 4 4 5 4 13
9:00 AM - 10:00 AM | | 4 1 1 4 6
3:00PM - 4:00 PM 3 3 2 2 4 2 3 5 2 6 16
3:15PM - 4I5PM | 3 2 3 4 2 | 5 3 6 15
330PM - 430PM 5 2 3 5 7 3 5 15
3:45PM - 4:45PM | 6 10 2 5 | | 16 2 6 25
400PM - 5:00 PM | 4 12 2 | 3 | 16 2 4 23
415PM  -5:15PM | 5 12 | 4 | 17 5 23
430PM - 5:30 PM 3 3 12 2 4 3 15 6 24
445PM - 5:45PM 3 | 3 2 4 3 4 6 13
500 PM - 6:00 PM 3 4 3 2 2 3 7 4 14
S:15PM - 6:15PM 3 3 3 4 2 3 6 6 15
530PM - 6:30 PM | 3 4 2 4 2 | 7 2 6 16
5:45PM - 6:45PM 6 6 3 4 | 12 3 5 20
6:00PM - 7:00 PM 7 6 3 4 | 13 3 5 21




McLean, Virginia

Turning Movement Count - Bicycles

PROJECT: Capstone - GMU Housing DATE: 12/6/2017 SOUTHBOUND ROAD: Old Lee Highway
W+A JOB NO: 7302 DAY: Wednesday NORTHBOUND ROAD: Old Lee Highway
INTERSECTION: Layton Hall Dr. & Old Lee Hwy. WEATHER: clear WESTBOUND ROAD: Farrcroft Drive
LOCATION: City of Fairfax,VA COUNTED BY: Teuta EASTBOUND ROAD: Layton Hall Drive
INPUTED BY: agan
Southbound Westbound Northbound Eastbound North  East
Time Old Lee Highway Farrcroft Drive Old Lee Highway Layton Hall Drive & & Total
Period Right  Thru Left  Total| Right  Thru Left  Total| Right  Thru Left  Total| Right  Thru Left  Total| South West

15 Minute Volumes

6:00 AM - 6:15 AM

6:15AM - 6:30 AM

6:30 AM - 6:45 AM

6:45 AM - 7:00 AM

7:00AM  -7:15 AM

7:15AM  -7:30 AM

7:30 AM  -7:45 AM | | |

7:45 AM - 8:00 AM | | 2 2
8:00 AM -8:15AM

8:15AM  -8:30 AM 2 2 2 2
8:30 AM - 845 AM

8:45 AM - 9:00 AM

9:00 AM - 9:15 AM | | |
9:15AM - 9:30 AM | | 2
9:30 AM - 9:45 AM

9:45 AM - 10:00 AM

3:00PM  -3:15PM

3:15PM  -3:30 PM | |
3:30PM - 3:45PM | |
3:45PM - 4:00 PM

4:00PM - 4:15PM

4:15PM - 4:30 PM

4:30 PM - 4:45 PM | 2 2 2
4:45PM - 5:00 PM

5:00PM  -5:15PM | | 2 2
5:15PM  -5:30 PM | | | |
5:30PM - 5:45PM

5:45PM - 6:00 PM

6:00PM - 6:15PM

6:15PM - 6:30 PM

6:30 PM - 6:45 PM

6:45PM - 7:00 PM

Total 0 7 8 0 0 0 0 6 0 6 0 0 2 2 14 2 16
One Hour Volumes

6:00 AM - 7:00 AM | | | |
6:15AM  -7:15 AM | | | |
6:30 AM - 7:30 AM | | | |
6:45 AM - 7:45 AM | | | | | | 2
7:00 AM - 8:00 AM 2 2 | | 3 3
7:15AM  -8:15 AM 2 2 | | 3 3
7:30 AM - 8:30 AM 4 4 | | 5 5
7:45 AM - 8:45 AM 3 3 | | 4 4
8:00 AM - 9:00 AM 2 2 2 2
8:15AM  -9:15 AM 2 | 3 3 3
8:30 AM - 9:30 AM | | 2 | | 2 | 3
8:45 AM - 9:45 AM | | 2 | | 2 | 3
9:00 AM - 10:00 AM | | 2 | | 2 | 3
3:00PM - 4:00 PM | | | | 2 2
3:15PM  -4:15PM | | | | 2 2
3:30PM - 4:30 PM | | | |
3:45PM - 4:45PM | | 2 2 2
4:00 PM - 5:00 PM | | 2 2 2
4:15PM - 5:15PM | | | 2 3 4 4
4:30PM - 5:30 PM | | | 3 4 5 5
4:45PM - 5:45 PM | | 2 2 3 3
5:00 PM - 6:00 PM

5:15PM - 6:15PM

5:30PM - 6:30 PM

5:45PM - 6:45 PM

6:00 PM - 7:00 PM 2 2 3 3




Wells & Associates,Inc

McLean, Virginia

Turning Movement Count - Total Vehicles

PROJECT: Capstone - GMU Housing DATE: 12/6/2017 SOUTHBOUND ROAD: University Drive

W+A JOB NO: 7302 DAY: Wednesday NORTHBOUND ROAD: University Drive

INTERSECTION: University Dr. & Kenmoore Dr. WEATHER: clear WESTBOUND ROAD: Democracy Lane

LOCATION: City of Fairfax,VA COUNTED BY: Maria & Anita EASTBOUND ROAD: Whitehead Street
INPUTED BY: agan
Southbound Westbound Northbound Eastbound North  East
Time University Drive Democracy Lane University Drive Whitehead Street & & Total
Period Right  Thru Left  Total PHF Right  Thru Left  Totall PHF Right  Thru Left  Totall PHF Right  Thru Left Totall PHF [ South West
15 Minute Volumes
6:00 AM - 6:15 AM 7 | 8 | 14 2 17 2 | 8 1 25 1 36
6:15AM - 6:30 AM | 9 4 14 | | 4 20 24 2 3 17 22 38 23 6l
6:30 AM - 6:45 AM 2 1 2 15 | 24 2 27 6 4 24 34 42 34 76
6:45AM - 7:00 AM 2 25 3 30 | | 2 3 40 5 48 5 3 32 40 78 42 120
7:00AM  -7:15 AM 3 18 7 28 2 | | 4 10 35 | 46 1 4 33 48 74 52 126
7:15AM  -7:30 AM 4 21 8 33 | 3 5 72 2 79 6 7 31 44 112 47 159
7:30 AM - 7:45 AM 3 25 4 32 | 2 3 10 108 3 121 1 5 31 47 153 50 203
7:45 AM - 8:00 AM 2 47 8 57 2 | 3 7 8l 2 90 12 10 46 68 147 71 218
8:00 AM -8:15AM 6 24 10 40 2 2 2 6 1 64 4 79 17 1 18 46 119 52 171
8:15AM  -8:30 AM 1 47 12 70 4 | 3 8 8 8l 2 9l 9 7 16 32 161 40 201
8:30 AM - 845 AM 12 62 9 83 2 3 3 8 13 60 3 76 15 7 22 44 159 52 211
8:45 AM - 9:00 AM 15 54 12 8l 4 2 2 8 14 57 3 74 10 10 15 35 155 43 198
9:00 AM - 9:15 AM 12 53 13 78 7 2 9 18 12 44 8 64 1 5 16 32 142 50 192
9:15AM - 9:30 AM 6 24 1 41 2 | 3 6 15 65 8 88 13 8 17 38 129 44 173
9:30 AM - 9:45 AM 8 40 13 6l 1 2 6 19 9 49 7 65 1 8 10 29 126 48 174
9:45 AM - 10:00 AM 9 51 23 83 2 | 3 6 10 42 2 54 12 17 12 41 137 47 184
3:00 PM 3:15PM 17 57 7 8l 4 2 2 8 7 36 4 47 1 4 4 19 128 27 155
3:15 PM 3:30 PM 21 62 9 92 8 5 6 19 4 69 1 84 14 1 8 33 176 52 228
3:30 PM 3:45 PM 18 66 8 92 5 4 4 13 7 70 16 93 15 4 5 24 185 37 222
3:45 PM 4:00 PM 21 62 9 92 7 5 6 18 5 56 5 66 18 1 1 40 158 58 216
4:00 PM 4:15 PM 19 74 8 101 4 5 6 15 8 69 8 85 12 3 5 20 186 35 221
4:15 PM 4:30 PM 21 53 13 87 8 6 4 18 7 72 7 86 16 12 10 38 173 56 229
4:30 PM 4:45 PM 26 67 8 101 1 5 8 24 8 84 12 104 21 13 15 49 205 73 278
4:45 PM 5:00 PM 24 54 5 83 7 1 6 24 6 85 10 101 15 9 7 31 184 55 239
5:00 PM 5:15PM 34 65 5 104 9 16 7 32 2 78 9 89 15 6 12 33 193 65 258
5:15 PM 5:30 PM 37 78 7 122 7 1 4 22 6 78 1 95 1 9 9 29 217 51 268
5:30 PM 5:45 PM 36 77 6 119 7 7 5 19 3 79 1 93 18 6 13 37 212 56 268
5:45 PM 6:00 PM 28 69 5 102 9 6 5 20 8 69 6 83 30 6 3 39 185 59 244
6:00 PM 6:15 PM 36 79 2 117 1 9 9 29 4 62 10 76 16 6 9 31 193 60 253
6:15 PM 6:30 PM 23 89 5 17 3 2 2 7 6 58 1 75 15 5 15 35 192 42 234
6:30 PM 6:45 PM 21 71 4 96 5 5 | 1 7 50 9 66 1 2 7 20 162 31 193
6:45 PM 7:00 PM 17 81 3 101 4 3 2 9 5 58 3 66 23 5 13 41 167 50 217
Total 495 1622 244 2361 151 120 112 383 226 1929 197 2352 414 222 494 1130 4713 1513 6226
One Hour Volumes

6:00 AM - 7:00 AM 5 52 10 67 | 0.5583 2 | 3| 0375 9 98 9 116 | 0.6042 15 1 8l 107 | 0.6688 183 110 293
6:15AM  -7:15 AM 8 63 16 87| 0.725 4 | 2 7104375 18 119 8 145 | 0.7552 24 14 106 144 0.75 232 151 383
6:30 AM - 7:30 AM 1 75 20 106 [ 0.803 4 3 2 9| 0.5625 19 171 10 200 | 0.6329 28 18 120 166 | 0.8646 306 175 481
6:45 AM - 7:45 AM 12 89 22 123 (09318 5 3 4 12 0.75 28 255 1 294 | 0.6074 33 19 127 179 [ 0.9323 417 191 608
7:00 AM - 8:00 AM 12 11 27 150 [ 0.6579 6 4 3 13108125 32 296 8 336 | 0.6942 40 26 141 207 | 0761 486 220 706
7:15AM  -8:15 AM 15 117 30 162 [ 0.7105 6 5 4 15| 0.625 33 325 1 369 0.7624 46 33 126 205 | 0.7537 531 220 751
7:30 AM - 8:30 AM 22 143 34 199 [ 0.7107 9 4 7 20 0.625 36 334 1 381 0.7872 49 33 11 193 [ 0.7096 580 213 793
7:45 AM - 8:45 AM 31 180 39 250 | 0.753 10 7 8 25(0.7813 39 286 1 336 0.9231 53 35 102 190 [ 0.6985 586 215 801
8:00 AM - 9:00 AM 44 187 43 274 0.8253 12 8 10 30 [ 0.9375 46 262 12 320 0.8791 51 35 71 157 [ 0.8533 594 187 781
8:15AM  -9:15 AM 50 216 46 312 0.9398 17 8 17 42 0.5833 47 242 16 305 0.8379 45 29 69 143 [ 0.8125 617 185 802
8:30 AM - 9:30 AM 45 193 45 283 0.8524 15 8 17 40 | 0.5556 54 226 22 302 | 0.858 49 30 70 149 | 0.8466 585 189 774
8:45 AM - 9:45 AM 41 171 49 261 | 0.8056 24 7 20 51 (06711 50 215 26 291 | 0.8267 45 31 58 13408816 552 185 737
9:00 AM 10:00 AM 35 168 60 263 0.7922 22 6 21 49 | 0.6447 46 200 25 2711 0.7699 47 38 55 140 | 0.8537 534 189 723
3:00 PM 4:00 PM 77 247 33 357 0.9701 24 16 18 58 [ 0.7632 23 231 36 290 | 0.7796 58 30 28 16| 0.725 647 174 821
3:15 PM 4:15 PM 79 264 34 377]0.9332 24 19 22 65 | 0.8553 24 264 40 32808817 59 29 29 11707313 705 182 887
3:30 PM 4:30 PM 79 255 38 372 0.9208 24 20 20 64 | 0.8889 27 267 36 330 0.8871 6l 30 31 122 [ 0.7625 702 186 888
3:45 PM 4:45 PM 87 256 38 381 0.9431 30 21 24 75(0.7813 28 281 32 34108197 67 39 41 147 0.75 722 222 944
4:00 PM 5:00 PM 90 248 34 372 0.9208 30 27 24 81 [ 0.8438 29 310 37 376 0.9038 64 37 37 138 | 0.7041 748 219 967
4:15 PM 5:15PM 105 239 31 375]0.9014 35 38 25 98 | 0.7656 23 319 38 380 0.9135 67 40 44 151 [ 0.7704 755 249 1004
4:30 PM 5:30 PM 121 264 25 410 | 0.8402 34 43 25 102 [ 0.7969 22 325 42 389 0.9351 62 37 43 142 [ 0.7245 799 244 1043
4:45 PM 5:45 PM 131 274 23 428 | 0.877 30 45 22 97 [ 0.7578 17 320 41 378 0.9356 59 30 41 130 [ 0.8784 806 227 1033
5:00 PM 6:00 PM 135 289 23 447 | 0916 32 40 21 93 [ 0.7266 19 304 37 360 | 0.9474 74 27 37 138 | 0.8846 807 231 1038
5:15 PM 6:15 PM 137 303 20 460 | 0.9426 34 33 23 90 | 0.7759 21 288 38 34709132 75 27 34 136 [ 0.8718 807 226 1033
5:30 PM 6:30 PM 123 314 18 455 [ 0.9559 30 24 21 75 | 0.6466 21 268 38 327 | 0879 79 23 40 142 (09103 782 217 999
5:45 PM 6:45 PM 108 308 16 43209231 28 22 17 67 [ 0.5776 25 239 36 300 | 0.9036 72 19 34 125 (0.8013 732 192 924
6:00 PM 7:00 PM 97 320 14 431 | 0.9209 23 19 14 56 | 0.4828 22 228 33 283 0.9309 65 18 44 127 [ 0.7744 714 183 897




Wells + Associates, Inc.

McLean, Virginia

Pedestrian Volume Survey

PROJECT: Capstone - GMU Housing University Drive
W +AJOB NO: 7302
INTERSECTION: University Dr. & Kenmoore Dr. 3 1 o
LOCATION: City of Fairfax,VA § 2—> 5
DATE: 12/6/2017 z 8 f 4t %
DAY: Wednesday £y 7 | 305 North
WEATHER: clear £ 5 5
COUNTED BY: Maria 2 6— o
INPUTED BY: agan University Drive
Time | Movement
Period | 1 2 3 4 7 1+2 3+4 5+6 7+8 Total
15 Minute Volumes
6:00 AM - 6:15 AM
6:15AM - 6:30 AM [
6:30 AM - 6:45 AM [
6:45AM - 7:00 AM [ [ [
700 AM  -7:15AM [ [
7:15AM  -7:30 AM
730 AM - 7:45 AM [
7:45AM - 8:00 AM [
8:00 AM - 8:15AM [
8:15AM  -8:30 AM 3 3
8:30 AM - 8:45 AM 2 2 [
8:45AM - 9:00 AM | [ [ [
9:00 AM - 9:15 AM [ 2 [
9:15AM - 9:30 AM | [ 2
9:30 AM - 9:45 AM | 2 2 [
9:45 AM - 10:00 AM [ 2
3:00PM  -3:15PM [
3:5PM  -3:30PM | [ [
330PM  -3:45PM | [ [ [
3:45PM - 400 PM [ [
400PM - 415PM | [ [ [
415PM  -430PM 2 3 [
430PM - 4:45PM 2 2 [ [ [ 2
4:45PM - 5:00 PM | 4 2 [ 2 2
500PM  -5:15PM [ [ [
S:5PM  -5:30PM | 4 4 [ [
530PM - 5:45PM 2 [
5:45PM - 6:00 PM [
6:00PM - 6:15PM 2 [ [ [
6:15PM - 6:30 PM 4
6:30PM - 6:45PM [ [
6:45PM - 7:00 PM 1 1
Total | 14 19 25 17 16 22
[One Hour Volumes
6:00 AM - 7:00 AM 1 1 3 1 4 5
6:15AM - 7:15 AM 1 1 1 4 2 5 7
6:30 AM - 7:30 AM 1 1 1 3 2 4 6
6:45 AM - 7:45 AM 2 1 1 2 3 3 6
7.00 AM - 8:00 AM 1 1 1 1 2 2 4
7:15AM  -8:15AM 1 1 1 1 2 3
730 AM  -8:30AM 3 4 1 1 3 4 2 9
7:45AM - 8:45 AM 5 5 1 2 5 5 3 13
8:00 AM - 9:00 AM 1 6 5 1 3 7 5 4 16
8:15AM - 9:15 AM 1 7 7 2 2 8 7 4 19
8:30 AM - 9:30 AM 2 4 4 1 2 4 6 5 6 17
8:45 AM - 9:45 AM 3 2 4 3 2 4 5 7 6 18
9:00 AM - 10:00 AM 2 1 4 4 1 5 3 8 6 17
3:00PM - 400 PM 1 1 1 1 1 3 2 2 2 2 5 1
3:5PM  -415PM 1 2 2 1 2 3 2 2 4 3 5 14
330PM  -4:30PM 4 2 4 2 2 2 6 6 4 16
3:45PM - 4:45PM 5 4 5 2 2 3 9 7 5 21
400PM - 5:00 PM 6 7 6 3 4 5 13 9 9 31
415PM  -5:15PM 5 7 7 3 3 5 12 10 8 30
430PM  -530PM 3 8 8 7 4 5 1 15 9 35
445PM - 5:45PM 3 6 7 6 3 4 9 13 7 29
500 PM - 6:00 PM 2 3 5 5 1 2 5 10 3 18
S:I5PM - 6:15PM 4 3 5 5 1 2 7 10 3 20
530PM - 6:30 PM 4 2 1 1 4 1 6 2 5 13
5:45PM - 6:45 PM 2 2 2 2 4 4 4 4 12
6:00 PM - 7:00 PM 2 | 2 3 4 | 3 5 5 13




McLean, Virginia

Turning Movement Count - Bicycles

PROJECT: Capstone - GMU Housing DATE: 12/6/2017 SOUTHBOUND ROAD: University Drive
W+A JOB NO: 7302 DAY: Wednesday NORTHBOUND ROAD: University Drive
INTERSECTION: University Dr. & Kenmoore Dr. WEATHER: clear WESTBOUND ROAD: Democracy Lane
LOCATION: City of Fairfax,VA COUNTED BY: Anita EASTBOUND ROAD: Whitehead Street
INPUTED BY: agan
Southbound Westbound Northbound Eastbound North  East
Time University Drive Democracy Lane University Drive Whitehead Street & & Total
Period Right  Thru Left  Total| Right  Thru Left  Total| Right  Thru Left  Total| Right  Thru Left  Total| South West
15 Minute Volumes
6:00 AM - 6:15 AM
6:15AM - 6:30 AM
6:30 AM - 6:45 AM | |
6:45 AM - 7:00 AM
7:00AM  -7:15 AM | |
7:15AM  -7:30 AM
7:30 AM - 7:45 AM
7:45 AM - 8:00 AM | | |
8:00 AM -8:15AM | | 2
8:15AM  -8:30 AM
8:30 AM - 845 AM
8:45AM - 9:00 AM
9:00 AM - 9:15 AM
9:15AM - 9:30 AM
9:30 AM - 9:45 AM
9:45 AM - 10:00 AM
3:00PM  -3:15PM
3:15PM  -3:30 PM
3:30PM - 3:45PM
3:45PM - 4:00 PM
4:00PM - 4:15PM
4:15PM - 4:30 PM
4:30 PM - 4:45 PM
4:45PM - 5:00 PM
5:00PM  -5:15PM |
5:15PM  -5:30 PM |
5:30PM - 5:45PM
5:45PM - 6:00 PM
6:00PM - 6:15PM
6:15PM - 6:30 PM
6:30PM - 6:45 PM
6:45PM - 7:00 PM
Total 3 3 0 0 0 4 0 4 0 7 2 9
One Hour Volumes
6:00 AM - 7:00 AM | | | |
6:15AM  -7:15 AM | | | | 2 2
6:30 AM - 7:30 AM | | | | 2 2
6:45 AM - 7:45 AM | | | |
7:00 AM - 8:00 AM | | 2 2 2
7:15AM  -8:15 AM | | 2 | | 2 | 3
7:30 AM - 8:30 AM | | 2 | | 2 | 3
7:45 AM - 8:45 AM | | 2 | | 2 | 3
8:00 AM - 9:00 AM | | | | | | 2
8:15AM  -9:15 AM
8:30 AM - 9:30 AM | | | |
8:45 AM - 9:45 AM | | | |
9:00 AM - 10:00 AM | | | |
3:00PM - 4:00 PM
3:15PM - 4:15PM | | | |
3:30PM - 4:30 PM | | | |
3:45PM - 4:45PM | | | |
4:00 PM - 5:00 PM | | | |
4:15PM - 5:15PM | | | |
4:30PM - 5:30 PM | | | | | | 2
4:45PM - 5:45 PM | | | | | | 2
5:00 PM - 6:00 PM
5:15PM - 6:15PM
5:30PM - 6:30 PM
5:45PM - 6:45 PM
6:00 PM - 7:00 PM 2




Wells & Associates,Inc

McLean, Virginia

Turning Movement Count - Total Vehicles

PROJECT: Capstone - GMU Housing DATE: 1/23/2018 SOUTHBOUND ROAD: Chain Bridge Road - 123
W+A JOB NO: 7302 DAY: Tuesday NORTHBOUND ROAD: Chain Bridge Road - 123
INTERSECTION: Chain Bridge Rd. & Kenmoore Dr. WEATHER: clear WESTBOUND ROAD: Whitehead Street
LOCATION: City of Fairfax,VA COUNTED BY: Muha & Teuta EASTBOUND ROAD: 0
INPUTED BY: agan
Southbound Westbound Northbound Eastbound North  East
Time Chain Bridge Road - 123 Whitehead Street Chain Bridge Road - 123 0 & & Total
Period Right  Thru Left  Total PHF Right  Thru Left  Totall PHF Right  Thru Left  Totall PHF Right  Thru Left Totall PHF [ South West

15 Minute Volumes

6:00 AM - 6:15 AM 17 17 5 78 83 100 100
6:15AM - 6:30 AM 35 35 3 3 6 26 105 131 166 6 172
6:30 AM - 6:45 AM 39 3 42 | | 1 126 137 179 | 180
6:45AM - 7:00 AM 54 6 60 6 4 10 32 162 194 254 10 264
7:00 AM  -7:15 AM 58 3 6l 9 3 12 26 139 165 226 12 238
7:15AM  -7:30 AM 109 2 11 | 4 5 33 199 232 343 5 348
7:30 AM - 7:45 AM 126 6 132 2 4 6 51 170 221 353 6 359
7:45 AM - 8:00 AM 11 16 127 4 | 5 41 137 178 305 5 310
8:00 AM -8:15AM 130 6 136 5 5 10 37 185 222 358 10 368
8:15AM  -8:30 AM 168 16 184 3 5 8 25 138 163 347 8 355
8:30 AM - 845 AM 187 13 200 4 7 1 23 125 148 348 1 359
8:45 AM - 9:00 AM 158 15 173 5 3 8 30 144 174 347 8 355
9:00 AM - 9:15 AM 187 10 197 5 5 10 29 146 175 372 10 382
9:15AM - 9:30 AM 155 20 175 5 1 16 25 125 150 325 16 341
9:30 AM - 9:45 AM 149 19 168 7 7 14 24 128 152 320 14 334
9:45 AM - 10:00 AM 144 8 152 4 9 13 19 123 142 294 13 307
3:00 PM 3:15PM 148 14 162 17 17 34 22 142 164 326 34 360
3:15 PM 3:30 PM 147 12 159 14 8 22 16 101 17 276 22 298
3:30 PM 3:45 PM 146 12 158 1 9 20 21 107 128 286 20 306
3:45 PM 4:00 PM 146 9 155 9 10 19 19 93 112 267 19 286
4:00 PM 4:15 PM 164 16 180 20 19 39 24 109 133 313 39 352
4:15 PM 4:30 PM 166 18 184 14 12 26 22 134 156 340 26 366
4:30 PM 4:45 PM 150 15 165 12 13 25 22 128 150 315 25 340
4:45 PM 5:00 PM 138 1 149 6 16 22 32 112 144 293 22 315
5:00 PM 5:15PM 148 1 159 15 23 38 27 108 135 294 38 332
5:15 PM 5:30 PM 151 13 164 16 18 34 27 16 143 307 34 341
5:30 PM 5:45 PM 127 17 144 9 9 18 25 16 141 285 18 303
5:45 PM 6:00 PM 148 12 160 5 22 27 28 102 130 290 27 317
6:00 PM 6:15 PM 143 17 160 14 23 37 32 132 164 324 37 361
6:15 PM 6:30 PM 137 14 151 10 18 28 22 8l 103 254 28 282
6:30 PM 6:45 PM 124 8 132 9 10 19 24 99 123 255 19 274
6:45 PM 7:00 PM 152 9 161 1 24 35 26 74 100 261 35 296
Total 0 4162 351 4513 255 0 323 578 826 3984 0 4810 0 0 0 9323 578 9901
One Hour Volumes

6:00 AM - 7:00 AM 145 9 154 [ 0.6417 9 8 17| 0425 74 471 5451 0.7023 699 17 716
6:15AM  -7:15 AM 186 12 198 [ 0.8115 18 1 29 | 0.6042 95 532 627 | 0.808 825 29 854
6:30 AM - 7:30 AM 260 14 274106171 16 12 28 | 0.5833 102 626 728 0.7845 1002 28 1030
6:45 AM - 7:45 AM 347 17 364 | 0.6894 18 15 33(0.6875 142 670 812 | 0875 1176 33 1209
7:00 AM - 8:00 AM 404 27 431 (08163 16 12 28 | 0.5833 151 645 796 | 0.8578 1227 28 1255
7:15AM  -8:15 AM 476 30 506 | 0.9301 12 14 26 0.65 162 691 853]0.9192 1359 26 1385
7:30 AM - 8:30 AM 535 44 579 0.7867 14 15 29| 0.725 154 630 784 | 0.8829 1363 29 1392
7:45 AM - 8:45 AM 596 51 647 | 0.8088 16 18 34(0.7727 126 585 711 0.8007 1358 34 1392
8:00 AM - 9:00 AM 643 50 693 | 0.8663 17 20 37 | 0.8409 115 592 707 | 0.7962 1400 37 1437
8:15AM  -9:15 AM 700 54 754 | 0.9425 17 20 37 | 0.8409 107 553 660 | 0.9429 1414 37 1451
8:30 AM - 9:30 AM 687 58 74510.9313 19 26 451 0.7031 107 540 647 | 0.9243 1392 45 1437
8:45 AM - 9:45 AM 649 64 713 0.9048 22 26 48 0.75 108 543 651 0.93 1364 48 1412
9:00 AM 10:00 AM 635 57 692 | 0.8782 21 32 530.8281 97 522 619 0.8843 1311 53 1364
3:00 PM 4:00 PM 587 47 634 0.9784 51 44 95 | 0.6985 78 443 5211 0.7942 1155 95 1250
3:15 PM 4:15 PM 603 49 652 | 0.9056 54 46 100 [ 0.641 80 410 490 [ 0.9211 1142 100 1242
3:30 PM 4:30 PM 622 55 67710.9198 54 50 104 | 0.6667 86 443 529 0.8478 1206 104 1310
3:45 PM 4:45 PM 626 58 6841 0.9293 55 54 109 [ 0.6987 87 464 551 | 0.883 1235 109 1344
4:00 PM 5:00 PM 618 60 6781 0.9212 52 60 11207179 100 483 583 0.9343 1261 112 1373
4:15 PM 5:15PM 602 55 657 | 0.8927 47 64 111 {07303 103 482 585 0.9375 1242 11 1353
4:30 PM 5:30 PM 587 50 637 0.9652 49 70 119 | 0.7829 108 464 572 0.9533 1209 119 1328
4:45 PM 5:45 PM 564 52 616 | 0.939 46 66 112 0.7368 11 452 5631 0.9774 1179 112 1291
5:00 PM 6:00 PM 574 53 627 0.9558 45 72 117 [ 0.7697 107 442 549 0.9598 1176 17 1293
5:15 PM 6:15 PM 569 59 628 0.9573 44 72 116 | 0.7838 112 466 578 0.8811 1206 16 1322
5:30 PM 6:30 PM 555 60 615 0.9609 38 72 110 [ 0.7432 107 431 538 0.8201 1153 110 1263
5:45 PM 6:45 PM 552 51 603 | 0.9422 38 73 11 0.75 106 414 520 0.7927 1123 11 1234
6:00 PM 7:00 PM 556 48 604 | 0.9379 44 75 119 | 0.8041 104 386 490 | 0.747 1094 119 1213




Wells + Associates, Inc.

McLean, Virginia

Pedestrian Volume Survey

we : ;‘:;E;;z %’giw"e - GMU Housing Chain Bridge Road - 123
INTERSECTION: Chain Bridge Rd. & Kenmoore Dr. 1 3
LOCATION: City of Fairfax,VA 2—> §
DATE: 1/2312018 s 8 B 4t 3
DAY: Tuesday } 7 | 302 North
WEATHER: clear 5 z
COUNTED BY: Muha 6—> 2
INPUTED BY: agan Chain Bridge Road - 123
Time | Movement
Period | 1 2 3 4 5 7 8 1+2 3+4 5+6 7+8 Total
15 Minute Volumes
6:00 AM - 6:15 AM
6:15AM - 6:30 AM
6:30 AM - 6:45 AM
6:45AM - 7:00 AM
700 AM  -7:15AM
7:15AM  -7:30 AM
730 AM - 7:45 AM
7:45AM - 8:00 AM
8:00 AM - 8:15AM [
8:15AM  -8:30 AM
8:30 AM - 8:45 AM 2
8:45AM - 9:00 AM
9:00 AM - 9:15 AM
9:15AM - 9:30 AM
9:30 AM - 9:45 AM
9:45 AM - 10:00 AM
3:00PM  -3:15PM 2
3:5PM  -3:30PM 2
330PM  -3:45PM [
3:45PM - 400 PM [
400PM - 4I15PM 2 5 5
415PM  -430PM
430PM - 4:45PM [ [
4:45PM - 5:00 PM [
500PM  -5:15PM
S:I5PM  -5:30PM
530PM - 5:45PM 2
5:45PM - 6:00 PM
6:00PM - 6:15PM 3
6:15PM - 6:30 PM
6:30PM - 6:45PM [
6:45PM - 7:00 PM
Total | 0 3 12 5 3
One Hour Volumes
6:00 AM - 7:00 AM
6:15AM - 7:15 AM
6:30 AM - 7:30 AM
6:45 AM - 7:45 AM
7.00 AM - 8:00 AM
7:15AM  -8:15AM 1 1 1
730 AM  -8:30 AM 1 1 1
7:45AM - 8:45 AM 1 2 3 3
8:00 AM - 9:00 AM 1 2 3 3
8:15AM - 9:15 AM 2 2 2
8:30 AM - 9:30 AM 2 2 2
8:45 AM - 9:45 AM
9:00 AM - 10:00 AM
3:00PM - 4:00 PM 2 4 6 6
3:A5PM  -415PM 2 4 5 5 6 10 16
330PM  -4:30PM 2 2 5 5 4 10 14
3:45PM - 4:45PM 1 3 1 5 5 1 4 10 15
400PM - 5:00 PM 1 3 5 6 1 3 1 15
415PM  -5:15PM 1 1 1 1 1 1 3
430PM  -530PM 1 1 1 1 1 1 3
445PM - 5:45PM 2 1 2 1 3
500 PM - 6:00 PM 2 2 2
S:I5PM - 6:15PM 5 5 5
530PM - 6:30 PM 5 5 5
5:45PM - 6:45PM 4 4 4
6:00PM - 7:00 PM 4 4 4




McLean, Virginia

Turning Movement Count - Bicycles

PROJECT: Capstone - GMU Housing DATE: 1/23/2018 SOUTHBOUND ROAD: Chain Bridge Road - 123
W+A JOB NO: 7302 DAY: Tuesday NORTHBOUND ROAD: Chain Bridge Road - 123
INTERSECTION: Chain Bridge Rd. & Kenmoore Dr.  WEATHER: clear WESTBOUND ROAD: Whitehead Street
LOCATION: City of Fairfax,VA COUNTED BY: Teuta EASTBOUND ROAD: 0
INPUTED BY: agan
Southbound Westbound Northbound Eastbound North  East
Time Chain Bridge Road - 123 Whitehead Street Chain Bridge Road - 123 0 & & Total
Period Right  Thru Left  Total| Right  Thru Left  Total| Right  Thru Left  Total| Right  Thru Left  Total| South West
15 Minute Volumes
6:00 AM - 6:15 AM
6:15AM - 6:30 AM
6:30 AM - 6:45 AM
6:45 AM - 7:00 AM
7:00AM  -7:15 AM
7:15AM  -7:30 AM
7:30 AM - 7:45 AM
7:45 AM - 8:00 AM
8:00 AM -8:15AM
8:15AM  -8:30 AM
8:30 AM - 845 AM
8:45 AM - 9:00 AM
9:00 AM  -9:15 AM
9:15AM - 9:30 AM
9:30 AM - 9:45 AM
9:45 AM - 10:00 AM
3:00PM  -3:15PM
3:15PM  -3:30 PM | |
3:30PM - 3:45PM | | | |
3:45PM - 4:00 PM | | | |
4:00PM - 4:15PM | |
4:15PM - 4:30 PM
4:30 PM - 4:45 PM
4:45PM - 5:00 PM
5:00PM  -5:15PM
5:15PM  -5:30 PM
5:30PM - 5:45PM
5:45PM - 6:00 PM
6:00PM - 6:15PM |
6:15PM - 6:30 PM
6:30 PM - 6:45 PM |
6:45PM - 7:00 PM |
Total 0 3 0 2 0 0 0 0 0 4 0 2 0 0 0 4 0 4
One Hour Volumes
6:00 AM - 7:00 AM
6:15AM  -7:15 AM
6:30 AM - 7:30 AM
6:45 AM - 7:45 AM
7:00 AM - 8:00 AM
7:15AM  -8:15 AM
7:30 AM - 8:30 AM
7:45 AM - 8:45 AM
8:00 AM - 9:00 AM
8:15AM  -9:15 AM
8:30 AM - 9:30 AM
8:45 AM - 9:45 AM
9:00 AM - 10:00 AM
3:00PM - 4:00 PM | | 2 2 3 3
3:15PM  -4:15PM 2 2 2 2 4 4
3:30PM - 4:30 PM | | 2 2 3 3
3:45PM - 4:45PM | | | | 2 2
4:00 PM - 5:00 PM | | | |
4:15PM - 5:15PM
4:30PM - 5:30 PM
4:45PM - 5:45 PM
5:00 PM - 6:00 PM
5:15PM - 6:15PM
5:30PM - 6:30 PM
5:45PM - 6:45 PM
6:00 PM - 7:00 PM




Wells & Associates,Inc

McLean, Virginia

Turning Movement Count - Total Vehicles

PROJECT: Capstone - GMU Housing DATE: 12/6/2017 SOUTHBOUND ROAD: Chain Bridge Road - 123
W+A JOB NO: 7302 DAY: Wednesday NORTHBOUND ROAD: Chain Bridge Road - 123
INTERSECTION: Chain Bridge Rd. & Kenmoore Dr. WEATHER: clear WESTBOUND ROAD: Kenmore Drive
LOCATION: City of Fairfax,VA COUNTED BY: James & Dragan EASTBOUND ROAD: 0
INPUTED BY: agan
Southbound Westbound Northbound Eastbound North  East
Time Chain Bridge Road - 123 Kenmore Drive Chain Bridge Road - 123 0 & & Total
Period Right  Thru Left  Total PHF Right  Thru Left  Totall PHF Right  Thru Left  Totall PHF Right  Thru Left Totall PHF [ South West

15 Minute Volumes

6:00 AM - 6:15 AM 76 31 107 12 | 13 5 83 88 195 13 208
6:15AM - 6:30 AM 37 1 48 1 | 12 100 100 148 12 160
6:30 AM - 6:45 AM 54 9 63 10 10 | 169 170 233 10 243
6:45AM - 7:00 AM 74 14 88 6 | 7 2 234 236 324 7 331
7:00 AM  -7:15 AM 67 12 79 12 | 13 196 196 275 13 288
7:15AM  -7:30 AM 96 23 119 15 15 241 241 360 15 375
7:30 AM - 7:45 AM 101 19 120 2 2 3 217 220 340 2 342
7:45 AM - 8:00 AM 140 18 158 2 2 4 10 236 246 404 4 408
8:00 AM -8:15AM 125 20 145 2 4 6 4 189 193 338 6 344
8:15AM  -8:30 AM 173 20 193 5 | 6 7 182 189 382 6 388
8:30 AM - 845 AM 174 27 201 6 2 8 3 188 191 392 8 400
8:45 AM - 9:00 AM 156 24 180 1 | 12 5 166 171 351 12 363
9:00 AM - 9:15 AM 150 30 180 9 | 10 4 163 167 347 10 357
9:15AM - 9:30 AM 174 25 199 13 | 14 | 166 167 366 14 380
9:30 AM - 9:45 AM 164 27 191 10 10 3 147 150 341 10 351
9:45 AM - 10:00 AM 135 35 170 6 3 9 | 186 187 357 9 366
3:00 PM 3:15PM 153 24 177 15 | 16 | 154 155 332 16 348
3:15 PM 3:30 PM 158 24 182 16 2 18 5 163 168 350 18 368
3:30 PM 3:45 PM 141 47 188 7 2 9 4 178 182 370 9 379
3:45 PM 4:00 PM 165 22 187 21 3 24 2 193 195 382 24 406
4:00 PM 4:15 PM 174 27 201 18 2 20 3 192 195 396 20 416
4:15 PM 4:30 PM 151 14 165 22 3 25 5 176 181 346 25 371
4:30 PM 4:45 PM 165 30 195 14 | 15 3 141 144 339 15 354
4:45 PM 5:00 PM 145 20 165 22 22 2 149 151 316 22 338
5:00 PM 5:15PM 160 26 186 1 4 15 | 16 117 303 15 318
5:15 PM 5:30 PM 133 15 148 19 2 21 2 140 142 290 21 311
5:30 PM 5:45 PM 167 1 178 12 2 14 167 167 345 14 359
5:45 PM 6:00 PM 140 28 168 1 1 4 194 198 366 1 377
6:00 PM 6:15 PM 134 26 160 6 6 182 182 342 6 348
6:15 PM 6:30 PM 104 17 121 5 5 | 153 154 275 5 280
6:30 PM 6:45 PM 133 17 150 6 6 | 147 148 298 6 304
6:45 PM 7:00 PM 160 31 191 7 7 2 141 143 334 7 341
Total 0 4279 724 5003 344 0 41 385 85 5449 0 5534 0 0 0 10537 385 10922
One Hour Volumes

6:00 AM - 7:00 AM 241 65 306 | 0715 39 3 42| 0.8077 8 586 594 0.6292 900 42 942
6:15AM  -7:15 AM 232 46 278 0.7898 39 3 42| 0.8077 3 699 702 | 0.7436 980 42 1022
6:30 AM - 7:30 AM 291 58 349 0.7332 43 2 45 0.75 3 840 843 | 0.8745 1192 45 1237
6:45 AM - 7:45 AM 338 68 406 | 0.8458 35 2 37 (06167 5 888 893 0.9263 1299 37 1336
7:00 AM - 8:00 AM 404 72 476 | 0.7532 31 3 34 (0.5667 13 890 903 0.9177 1379 34 1413
7:15AM  -8:15 AM 462 80 542 0.8576 21 6 27 0.45 17 883 900 | 0.9146 1442 27 1469
7:30 AM - 8:30 AM 539 77 616 0.7979 1 7 18 0.75 24 824 848 0.8618 1464 18 1482
7:45 AM - 8:45 AM 612 85 697 | 0.8669 15 9 24 0.75 24 795 819 | 0.8323 1516 24 1540
8:00 AM - 9:00 AM 628 91 7191 0.8943 24 8 32 (0.6667 19 725 744 0.9637 1463 32 1495
8:15AM  -9:15 AM 653 101 7541 0.9378 31 5 36 0.75 19 699 7181 0.9398 1472 36 1508
8:30 AM - 9:30 AM 654 106 760 | 0.9453 39 5 44 | 0.7857 13 683 696 | 0911 1456 44 1500
8:45 AM - 9:45 AM 644 106 750 | 0.9422 43 3 46 | 0.8214 13 642 655 0.9576 1405 46 1451
9:00 AM 10:00 AM 623 117 740 | 0.9296 38 5 43107679 9 662 671 0.8971 1411 43 1454
3:00 PM 4:00 PM 617 117 734109761 59 8 67 | 0.6979 12 688 700 | 0.8974 1434 67 1501
3:15 PM 4:15 PM 638 120 758 0.9428 62 9 71 (0.7396 14 726 740 | 0.9487 1498 71 1569
3:30 PM 4:30 PM 631 110 741 0.9216 68 10 78 0.78 14 739 753 0.9654 1494 78 1572
3:45 PM 4:45 PM 655 93 748 0.9303 75 9 84 0.84 13 702 715109167 1463 84 1547
4:00 PM 5:00 PM 635 91 726 | 0.903 76 6 82 0.82 13 658 671 | 0.8603 1397 82 1479
4:15 PM 5:15 PM 621 90 711109115 69 8 77 0.77 1 582 593 0.8191 1304 77 1381
4:30 PM 5:30 PM 603 91 694 | 0.8897 66 7 73 | 0.8295 8 546 554109172 1248 73 1321
4:45 PM 5:45 PM 605 72 677 | 0.9099 64 8 72 (08182 5 572 577 0.8638 1254 72 1326
5:00 PM 6:00 PM 600 80 680 | 0914 53 8 61 [0.7262 7 617 624 | 0.7879 1304 6l 1365
5:15 PM 6:15 PM 574 80 65410.9185 48 4 52| 0.619 6 683 689 | 0.8699 1343 52 1395
5:30 PM 6:30 PM 545 82 627 | 0.8806 34 2 36 | 0.6429 5 696 701 0.8851 1328 36 1364
5:45 PM 6:45 PM 511 88 59910.8914 28 28 | 0.6364 6 676 682 0.8611 1281 28 1309
6:00 PM 7:00 PM 531 91 622 0.8141 24 2408571 4 623 627 | 0.8613 1249 24 1273




Wells + Associates, Inc.

McLean, Virginia

Pedestrian Volume Survey

we : ;‘:;E;;z 53”3;‘“9 - GMU Housing Chain Bridge Road - 123
INTERSECTION: Chain Bridge Rd. & Kenmoore Dr. _|¢— 1 °
LOCATION: City of Fairfax,VA 2—> Z
DATE: 12/6/2017 s 8 B 4t @
DAY: Wednesday i 7 | 308 North
WEATHER: clear 5 S
COUNTED BY: Dragan 6—> *
INPUTED BY: agan Chain Bridge Road - 123
Time | Movement
Period | 1 2 3 4 7 8 1+2 3+4 5+6 7+8 Total
15 Minute Volumes
6:00 AM - 6:15 AM [
6:15AM - 6:30 AM
6:30 AM - 6:45 AM
6:45AM - 7:00 AM
700 AM  -7:15AM
7:15AM  -7:30 AM [ [ [
730 AM - 7:45 AM
7:45AM - 8:00 AM
8:00 AM - 8:15AM
8:15AM  -8:30 AM
8:30 AM - 8:45 AM [
8:45 AM - 9:00 AM
9:00 AM - 9:15 AM [
9:15AM - 9:30 AM [ [
9:30 AM - 9:45 AM 2
9:45 AM - 10:00 AM 3 |
3:00PM  -3:15PM
3:5PM  -3:30PM
330PM  -3:45PM
3:45PM - 400 PM
400PM - 415PM 17 4
415PM  -430PM 6 [
430PM - 4:45PM 3
4:45PM - 5:00 PM 2 [
500PM  -5:15PM 2 [ [ [
S:I5PM  -5:30PM [ 2
530PM - 5:45PM 2 [
5:45PM - 6:00 PM [
6:00PM - 6:15PM [
6:15PM - 6:30 PM 2 4 |
6:30PM - 6:45PM [ [
6:45PM - 7:00 PM 1 2
Total 0 48 18 | 6
[One Hour Volumes
6:00 AM - 7:00 AM 1 1 1 2
6:15AM - 7:15 AM 1 1
6:30 AM - 7:30 AM 1 1 1 1 2 1 4
6:45 AM - 7:45 AM 1 1 1 2 1 3
7.00 AM - 8:00 AM 1 1 1 2 1 3
7:15AM  -8:15AM 1 1 1 2 1 3
730 AM  -8:30 AM
7:45AM - 8:45 AM 1 1 1
8:00 AM - 9:00 AM 1 1 1
8:15AM - 9:15 AM 2 2 2
8:30 AM - 9:30 AM 3 1 3 1 4
8:45 AM - 9:45 AM 4 1 4 1 5
9:00 AM - 10:00 AM 7 1 | 8 | 9
3:00PM - 400 PM
3:A5PM  -415PM 17 4 21 21
330PM  -4:30PM 23 5 28 28
3:45PM - 4:45PM 26 5 k]l k]l
400PM - 5:00 PM 28 6 34 34
415PM  -5:15PM 13 3 1 1 16 2 18
430PM  -530PM 8 4 1 1 12 2 14
445PM - 5:45PM 7 4 1 2 1 3 14
500 PM - 6:00 PM 5 3 1 3 8 4 12
S:5PM - 6:15PM 4 2 2 6 2 8
530PM - 6:30 PM 5 4 3 9 3 12
5:45PM - 6:45PM 4 5 2 9 2 1
6:00 PM - 7:00 PM 5 7 | 12 | 13




McLean, Virginia

Turning Movement Count - Bicycles

PROJECT: Capstone - GMU Housing DATE: 12/6/2017 SOUTHBOUND ROAD: Chain Bridge Road - 123
W+A JOB NO: 7302 DAY: Wednesday NORTHBOUND ROAD: Chain Bridge Road - 123
INTERSECTION: Chain Bridge Rd. & Kenmoore Dr. ~ WEATHER: clear WESTBOUND ROAD: Kenmore Drive
LOCATION: City of Fairfax,VA COUNTED BY: James EASTBOUND ROAD: 0
INPUTED BY: agan
Southbound Westbound Northbound Eastbound North  East
Time Chain Bridge Road - 123 Kenmore Drive Chain Bridge Road - 123 0 & & Total
Period Right  Thru Left  Total| Right  Thru Left  Total| Right  Thru Left  Total| Right  Thru Left  Total| South West
15 Minute Volumes
6:00 AM - 6:15 AM
6:15AM - 6:30 AM
6:30 AM - 6:45 AM
6:45 AM - 7:00 AM
7:00AM  -7:15 AM
7:15AM  -7:30 AM
7:30 AM - 7:45 AM
7:45 AM - 8:00 AM
8:00 AM -8:15AM
8:15AM  -8:30 AM
8:30 AM - 845 AM
8:45 AM - 9:00 AM 2 2 2 2 4 4
9:00 AM - 9:15 AM
9:15AM - 9:30 AM
9:30 AM - 9:45 AM | |
9:45 AM - 10:00 AM 2 2 2 2
3:00PM  -3:15PM | | | |
3:15PM  -3:30 PM
3:30PM - 3:45PM
3:45PM - 4:00 PM
4:00PM - 4:15PM
4:15PM - 4:30 PM
4:30 PM - 4:45 PM
4:45PM - 5:00 PM
5:00PM  -5:15PM
5:15PM  -5:30 PM
5:30PM - 5:45PM
5:45PM - 6:00 PM
6:00PM - 6:15PM
6:15PM - 6:30 PM
6:30PM - 6:45 PM
6:45PM - 7:00 PM
Total 0 5 0 5 0 0 0 0 0 3 0 3 0 0 0 8 0 8
One Hour Volumes
6:00 AM - 7:00 AM
6:15AM  -7:15 AM
6:30 AM - 7:30 AM
6:45 AM - 7:45 AM
7:00 AM - 8:00 AM
7:15AM  -8:15 AM
7:30 AM - 8:30 AM
7:45 AM - 8:45 AM
8:00 AM - 9:00 AM 2 2 2 2 4 4
8:15AM  -9:15 AM 2 2 2 2 4 4
8:30 AM - 9:30 AM 2 2 2 2 4 4
8:45 AM - 9:45 AM 2 2 3 3 5 5
9:00 AM - 10:00 AM 2 2 | | 3 3
3:00PM - 4:00 PM | | | |
3:15PM  -4:15PM
3:30PM - 4:30 PM
3:45PM - 4:45PM
4:00 PM - 5:00 PM
4:15PM - 5:15PM
4:30PM - 5:30 PM
4:45PM - 5:45 PM
5:00 PM - 6:00 PM
5:15PM - 6:15PM
5:30PM - 6:30 PM
5:45PM - 6:45 PM
6:00 PM - 7:00 PM




Wells & Associates,Inc

McLean, Virginia

Turning Movement Count - Total Vehicles

PROJECT: Capstone - GMU Housing DATE: 12/6/2017 SOUTHBOUND ROAD: 0

W+A JOB NO: 7302 DAY: Wednesday NORTHBOUND ROAD: University Drive

INTERSECTION: University Dr. & Kenmoore Dr. WEATHER: clear WESTBOUND ROAD: University Drive

LOCATION: City of Fairfax,VA COUNTED BY: Vic EASTBOUND ROAD: Kenmore Drive

INPUTED BY: agan
Southbound Westbound Northbound Eastbound North  East
Time 0 University Drive University Drive Kenmore Drive & & Total
Period Right  Thru Left  Total PHF Right  Thru Left  Totall PHF Right  Thru Left  Totall PHF Right  Thru Left Totall PHF [ South West
15 Minute Volumes
6:00 AM - 6:15 AM | 7 8 5 4 9 10 10 9 18 27
6:15AM - 6:30 AM 2 9 1 10 9 19 6 | 7 19 18 37
6:30 AM - 6:45 AM 6 6 21 13 34 9 | 10 34 16 50
6:45AM - 7:00 AM 1 1 29 13 42 16 | 17 42 28 70
7:00 AM  -7:15 AM | 12 13 20 17 37 17 3 20 37 33 70
7:15AM  -7:30 AM 22 24 39 20 59 25 2 27 59 51 110
7:30 AM - 7:45 AM 28 28 70 9 79 16 2 18 79 46 125
7:45 AM - 8:00 AM | 30 31 100 28 128 23 13 36 128 67 195
8:00 AM -8:15AM 2 37 39 50 18 68 23 2 25 68 64 132
8:15AM  -8:30 AM 2 48 50 54 16 70 32 4 36 70 86 156
8:30 AM - 845 AM 3 69 72 57 21 78 27 | 28 78 100 178
8:45 AM - 9:00 AM 3 47 50 56 20 76 32 | 33 76 83 159
9:00 AM - 9:15 AM | 52 53 52 22 74 37 3 40 74 93 167
9:15AM - 9:30 AM | 60 6l 49 21 70 29 2 31 70 92 162
9:30 AM - 9:45 AM | 37 38 39 28 67 29 29 67 67 134
9:45 AM - 10:00 AM 3 39 42 27 21 48 45 45 48 87 135
3:00 PM 3:15PM | 44 45 44 50 94 29 35 94 80 174
3:15 PM 3:30 PM 54 54 6l 37 98 26 2 28 98 82 180
3:30 PM 3:45 PM 2 54 56 37 19 56 35 35 56 91 147
3:45 PM 4:00 PM 2 62 64 51 36 87 22 | 23 87 87 174
4:00 PM 4:15 PM 2 52 54 51 40 91 25 3 28 91 82 173
4:15 PM 4:30 PM 4 49 53 6l 36 97 17 6 23 97 76 173
4:30 PM 4:45 PM 2 49 51 80 39 119 32 6 38 119 89 208
4:45 PM 5:00 PM 2 44 46 63 37 100 20 | 21 100 67 167
5:00 PM 5:15PM 3 43 46 65 46 11 31 31 11 77 188
5:15 PM 5:30 PM | 35 36 49 43 92 21 21 92 57 149
5:30 PM 5:45 PM | 70 71 67 27 94 13 | 14 94 85 179
5:45 PM 6:00 PM 4 49 53 39 47 86 34 | 35 86 88 174
6:00 PM 6:15 PM | 48 49 46 34 80 31 2 33 80 82 162
6:15 PM 6:30 PM 2 43 45 34 28 62 19 19 62 64 126
6:30 PM 6:45 PM 2 40 42 42 26 68 19 | 20 68 62 130
6:45 PM 7:00 PM | 54 55 38 15 53 38 38 53 93 146
Total 0 0 0 0 53 1304 1357 1506 0 840 2346 788 66 0 854 2346 2211 4557
One Hour Volumes

6:00 AM - 7:00 AM 3 33 36 | 0.8182 65 39 104 0.619 41 3 441 0.6471 104 80 184
6:15AM  -7:15 AM 3 38 41| 0.7885 80 52 132 | 0.7857 48 6 54| 0.675 132 95 227
6:30 AM - 7:30 AM 3 51 54 | 0.5625 109 63 172 0.7288 67 7 74 | 0.6852 172 128 300
6:45 AM - 7:45 AM 3 73 76 | 0.6786 158 59 217 0.6867 74 8 82 (0.7593 217 158 375
7:00 AM - 8:00 AM 4 92 96 | 0.7742 229 74 303|0.5918 8l 20 101 [0.7014 303 197 500
7:15AM  -8:15 AM 5 117 122 | 0.7821 259 75 334 0.6523 87 19 106 | 0.7361 334 228 562
7:30 AM - 8:30 AM 5 143 148 0.74 274 71 345 0.6738 94 21 115 [ 0.7986 345 263 608
7:45 AM - 8:45 AM 8 184 192 [ 0.6667 261 83 344 0.6719 105 20 125 | 0.8681 344 317 661
8:00 AM - 9:00 AM 10 201 211]0.7326 217 75 292 | 0.9359 114 8 122 | 0.8472 292 333 625
8:15AM  -9:15 AM 9 216 225107813 219 79 298 0.9551 128 9 137 [ 0.8563 298 362 660
8:30 AM - 9:30 AM 8 228 236 0.8194 214 84 298 0.9551 125 7 132 0.825 298 368 666
8:45 AM - 9:45 AM 6 196 202 | 0.8279 196 9l 287 | 0.9441 127 6 13308313 287 335 622
9:00 AM 10:00 AM 6 188 194 [0.7951 167 92 259 | 0.875 140 5 145 | 0.8056 259 339 598
3:00 PM 4:00 PM 5 214 219 | 0.8555 193 142 335 0.8546 112 9 121 | 0.8643 335 340 675
3:15 PM 4:15 PM 6 222 228 0.8906 200 132 332 0.8469 108 6 114 (08143 332 342 674
3:30 PM 4:30 PM 10 217 227 | 0.8867 200 131 331 0.8531 99 10 109 [ 0.7786 331 336 667
3:45 PM 4:45 PM 10 212 222 0.8672 243 151 394 0.8277 96 16 112 0.7368 394 334 728
4:00 PM 5:00 PM 10 194 204 | 0.9444 255 152 407 [ 0.855 94 16 110 | 0.7237 407 314 721
4:15 PM 5:15PM 1 185 196 | 0.9245 269 158 427 [ 0.8971 100 13 113 ]0.7434 427 309 736
4:30 PM 5:30 PM 8 171 179 [ 0.8775 257 165 422 | 0.8866 104 7 111 {0.7303 422 290 712
4:45 PM 5:45 PM 7 192 199 | 0.7007 244 153 397 0.8941 85 2 87 (0.7016 397 286 683
5:00 PM 6:00 PM 9 197 206 | 0.7254 220 163 383 0.8626 99 2 101 [0.7214 383 307 690
5:15 PM 6:15 PM 7 202 209 | 0.7359 201 151 352 0.9362 99 4 103 [ 0.7357 352 312 664
5:30 PM 6:30 PM 8 210 218 0.7676 186 136 322 0.8564 97 4 101 [0.7214 322 319 641
5:45 PM 6:45 PM 9 180 189 [ 0.8915 161 135 296 | 0.8605 103 4 107 [ 0.7643 296 296 592
6:00 PM 7:00 PM 6 185 191 | 0.8682 160 103 263 0.8219 107 3 110 | 0.7237 263 301 564




Wells + Associates, Inc.

McLean, Virginia

Pedestrian Volume Survey

PROJECT: Capstone - GMU Housing 0
W + A JOB NO: 7302
INTERSECTION: University Dr. & Kenmoore Dr. ° _|¢— 1 °
LOCATION: City of Fairfax,VA g 2—> g
DATE: 12/6/2017 s 8 ft 4 5
DAY: Wednesday e 4 7 | 3t North
WEATHER: clear 5 5 2
COUNTED BY: Vic * 6— >
INPUTED BY: agan University Drive
Time | Movement
Period | | 2 3 4 5 7 8 I+2 3+4 5+6 7+8 Total
15 Minute Volumes
6:00 AM - 6:15 AM
6:15AM - 6:30 AM
6:30 AM - 6:45 AM
6:45 AM - 7:00 AM
7:.00AM  -7:15 AM I
7:15AM  -7:30 AM
7:30 AM  -7:45 AM
7:45 AM  -8:00 AM 2
8:00 AM  -815AM
8:15AM  -830AM
8:30 AM - 845 AM
8:45 AM - 9:00 AM
9:00 AM - 9:15 AM
9:15AM - 9:30 AM
9:30 AM - 9:45 AM
9:45 AM - 10:00 AM
3:00PM  -3:I5PM
3:15PM  -3:30PM
3:30PM  -3:45PM I
345PM  -4:.00PM
4.00PM - 4:15PM
4:15PM - 4:30PM 2
430 PM - 4:45PM
4:45PM - 5:00 PM |
500PM  -5:I5PM
5:15PM  -530PM
5:30PM  -545PM |
545PM  -6:00 PM
6:00PM - 6:15PM
6:15PM - 6:30 PM
6:30 PM - 6:45 PM
6:45 PM - 7:00 PM
Total 0 0 0 0 5 3
One Hour Volumes
6:00 AM - 7:00 AM
6:15AM - 7:15 AM I I I
6:30 AM - 7:30 AM I I I
6:45 AM - 7:45 AM I I I
7:00 AM  -8:00 AM 3 3 3
7:15AM  -8:15 AM 2 2 2
7:30 AM  -8:30 AM 2 2 2
7:45 AM - 845 AM 2 2 2
8:00 AM - 9:00 AM
8:15AM  -9:15 AM
8:30 AM - 9:30 AM
8:45 AM - 9:45 AM
9:00 AM - 10:00 AM
3:00PM  -4:00 PM I I I
3:15PM  -4I5PM I I I
3:30PM  -430PM 3 3 3
345PM  -445PM 2 2 2
4:00PM - 5:00 PM I 2 3 3
4:15PM - 5:15PM I 2 3 3
430 PM - 5:30 PM I I I
4:45PM - 5:45PM 2 2 2
5:00PM - 6:00 PM I I I
5:15PM  -6:15PM I I I
5:30PM  -6:30PM I I I
545PM - 6:45PM
6:00 PM - 7:00 PM




McLean, Virginia

Turning Movement Count - Bicycles

PROJECT: Capstone - GMU Housing DATE: 12/6/2017 SOUTHBOUND ROAD: 0
W+A JOB NO: 7302 DAY: Wednesday NORTHBOUND ROAD: University Drive
INTERSECTION: University Dr. & Kenmoore Dr. WEATHER: clear WESTBOUND ROAD: University Drive
LOCATION: City of Fairfax,VA COUNTED BY: Vic EASTBOUND ROAD: Kenmore Drive
INPUTED BY: agan
Southbound Westbound Northbound Eastbound North  East
Time 0 University Drive University Drive Kenmore Drive & & Total
Period Right  Thru Left  Total| Right  Thru Left  Total| Right  Thru Left  Total| Right  Thru Left  Total| South West
15 Minute Volumes
6:00 AM - 6:15 AM
6:15AM - 6:30 AM
6:30 AM - 6:45 AM
6:45 AM - 7:00 AM
7:00AM  -7:15 AM
7:15AM  -7:30 AM
7:30 AM - 7:45 AM
7:45 AM - 8:00 AM
8:00 AM -8:15AM
8:15AM  -8:30 AM
8:30 AM - 845 AM
8:45AM - 9:00 AM
9:00 AM - 9:15 AM 3 3 3 3
9:15AM - 9:30 AM
9:30 AM - 9:45 AM
9:45 AM - 10:00 AM
3:00PM -3:15PM 2
3:15PM  -3:30 PM
3:30PM - 3:45PM
3:45PM - 4:00 PM
4:00PM - 4:15PM
4:15PM - 4:30 PM
4:30 PM - 4:45 PM
4:45PM - 5:00 PM
5:00PM  -5:15PM |
5:15PM  -5:30 PM
5:30PM - 5:45PM |
5:45PM - 6:00 PM
6:00PM - 6:15PM
6:15PM - 6:30 PM
6:30 PM - 6:45 PM
6:45PM - 7:00 PM
Total 0 0 0 0 0 0 0 0 0 6 6 2 0 2 6 2 8
One Hour Volumes
6:00 AM - 7:00 AM
6:15AM  -7:15 AM
6:30 AM - 7:30 AM | | | |
6:45 AM - 7:45 AM | | | |
7:00 AM - 8:00 AM | | | |
7:15AM  -8:15 AM | | | |
7:30 AM - 8:30 AM
7:45 AM - 8:45 AM
8:00 AM - 9:00 AM
8:15AM  -9:15 AM 3 3 3 3
8:30 AM - 9:30 AM 3 3 3 3
8:45 AM - 9:45 AM 3 3 3 3
9:00 AM - 10:00 AM 3 3 3 3
3:00PM - 4:00 PM | | | 2
3:15PM  -4:15PM
3:30PM - 4:30 PM
3:45PM - 4:45PM
4:00 PM - 5:00 PM
4:15PM - 5:15PM | | | |
4:30PM - 5:30 PM | | | |
4:45PM - 5:45 PM | | | 2
5:00 PM - 6:00 PM
5:15PM - 6:15PM
5:30PM - 6:30 PM
5:45PM - 6:45 PM
6:00 PM - 7:00 PM 2




z

Capstone-Democracy Lane Proposal
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APPENDIX D
EXISTING CONDITIONS SYNCHRO REPORTS







HCM Unsignalized Intersection Capacity Analysis

1: University Dr & Layton Hall Dr 02/13/2018
A ey v ANt 2 M4

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations s iy ul iy ul s

Traffic Volume (veh/h) 4 3 4 82 0 97 0 261 170 103 197 1

Future Volume (Veh/h) 4 3 4 82 0 97 0 261 170 103 197 1

Sign Control Stop Stop Free Free

Grade 0% 0% 0% 0%

Peak Hour Factor 085 08 08 08 08 08 08 08 08 08 08 085

Hourly flow rate (vph) 5 4 5 96 0 114 0 307 200 121 232 1

Pedestrians 3 7

Lane Width (ft) 12.0 12.0

Walking Speed (ft/s) 35 35

Percent Blockage 0 1

Right turn flare (veh) 2

Median type None None

Median storage veh)

Upstream signal (ft) 640

pX, platoon unblocked

vC, conflicting volume 842 992 236 796 792 314 236 514

vCl1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 842 992 236 796 792 314 236 514

tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1

tC, 2 stage (S)

tF (s) 35 4.0 33 35 4.0 33 2.2 2.2

p0 queue free % 98 98 99 64 100 84 100 88

cM capacity (veh/h) 216 215 801 269 282 721 1327 1045

Direction, Lane # EB1 WB1 NB1 NB2 SB1

Volume Total 14 210 307 200 354

Volume Left 5 96 0 0 121

Volume Right 5 114 0 200 1

cSH 292 588 1327 1700 1045

Volume to Capacity 005 036 000 012 012

Queue Length 95th (ft) 4 40 0 0 10

Control Delay (s) 180 177 0.0 0.0 3.8

Lane LOS C C A

Approach Delay (s) 180 177 0.0 3.8

Approach LOS © ©

Intersection Summary

Average Delay 4.9

Intersection Capacity Utilization 50.4% ICU Level of Service A

Analysis Period (min) 15

Capstone 01/15/2018 Existing AM Peak Synchro 9 Report

WFJ

Page 1



HCM Unsignalized Intersection Capacity Analysis

2: Driveway & Layton Hall Dr 02/13/2018
— N ¥ TN 7

Movement EBT EBR WBL WBT NBL NBR

Lane Configurations Ts 4‘ L

Traffic Volume (veh/h) 241 35 13 174 5 6

Future Volume (Veh/h) 241 35 13 174 5 6

Sign Control Free Free  Stop

Grade 0% 0% 0%

Peak Hour Factor 089 089 08 08 085 0.85

Hourly flow rate (vph) 271 39 15 205 6 7

Pedestrians 1 5

Lane Width (ft) 120 120

Walking Speed (ft/s) 35 35

Percent Blockage 0 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft) 1052

pX, platoon unblocked

vC, conflicting volume 315 530 296

vCl1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 315 530 296

tC, single (s) 4.1 6.4 6.2

tC, 2 stage (S)

tF (s) 2.2 35 33

p0 queue free % 99 99 99

cM capacity (veh/h) 1239 501 739

Direction, Lane # EB1 WB1 NB1

Volume Total 310 220 13

Volume Left 0 15 6

Volume Right 39 0 7

cSH 1700 1239 606

Volume to Capacity 018 001 002

Queue Length 95th (ft) 0 1 2

Control Delay (s) 0.0 06 111

Lane LOS A B

Approach Delay (s) 0.0 06 111

Approach LOS B

Intersection Summary

Average Delay 0.5

Intersection Capacity Utilization 30.2% ICU Level of Service

Analysis Period (min) 15

Capstone 01/15/2018 Existing AM Peak Synchro 9 Report

WFJ

Page 2



HCM Unsignalized Intersection Capacity Analysis

3: Democracy Ln/Health Ctr & Layton Hall Dr 02/13/2018
A ey v ANt 2 M4

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations Fi Y Fi Y Fi Y Fi Y

Traffic Volume (veh/h) 13 217 17 29 171 4 8 0 18 2 0 8

Future Volume (Veh/h) 13 217 17 29 171 4 8 0 18 2 0 8

Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

Peak Hour Factor 085 08 08 08 08 08 08 08 08 08 08 085

Hourly flow rate (vph) 15 255 20 34 201 5 9 0 21 2 0 9

Pedestrians 2 2

Lane Width (ft) 12.0 12.0

Walking Speed (ft/s) 35 35

Percent Blockage 0 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft) 360

pX, platoon unblocked

vC, conflicting volume 208 277 578 573 267 590 580 206

vCl1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 208 277 578 573 267 590 580 206

tC, single (s) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2

tC, 2 stage (S)

tF (s) 2.2 2.2 35 4.0 33 35 4.0 33

p0 queue free % 99 97 98 100 97 99 100 99

cM capacity (veh/h) 1360 1283 409 412 770 395 408 833

Direction, Lane # EB1 WB1 NB1 SB1

Volume Total 290 240 30 11

Volume Left 15 34 9 2

Volume Right 20 5 21 9

cSH 1360 1283 609 693

Volume to Capacity 001 003 005 0.02

Queue Length 95th (ft) 1 2 4 1

Control Delay (s) 0.5 1.3 112 103

Lane LOS A A B B

Approach Delay (s) 0.5 1.3 112 103

Approach LOS B B

Intersection Summary

Average Delay 1.6

Intersection Capacity Utilization 29.6% ICU Level of Service A

Analysis Period (min) 15
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Queues

4: Old Lee Hwy & Layton Hall Dr/Farrcroft Dr 02/13/2018
A T2 N BV S S S 4

Lane Group EBL EBT WBL WBT NBL NBT NBR SBL SBT SBR

Lane Group Flow (vph) 234 45 13 105 54 534 12 26 459 175

vic Ratio 063 012 008 046 015 069 002 008 065 025

Control Delay 454 219 479 204 140 30.1 00 136 306 4.6

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 454 219 479 204 140 301 00 136 306 4.6

Queue Length 50th (ft) 126 10 7 6 15 275 0 7 226 0

Queue Length 95th (ft) 243 43 28 55 38 428 0 22 355 36

Internal Link Dist (ft) 280 153 358 327

Turn Bay Length (ft) 200 130 300

Base Capacity (vph) 534 534 516 537 387 1193 1016 355 1193 1045

Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0

Reduced v/c Ratio 044 008 003 020 014 045 001 007 038 017

Intersection Summary

Capstone 01/15/2018 Existing AM Peak Synchro 9 Report
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HCM Signalized Intersection Capacity Analysis
4: Old Lee Hwy & Layton Hall Dr/Farrcroft Dr

02/13/2018

A ey v ANt 2 M4
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations % Ts b Ts % 4 ul % 4 ul
Traffic Volume (vph) 199 18 20 11 9 80 46 454 10 22 390 149
Future Volume (vph) 199 18 20 11 9 80 46 454 10 22 390 149
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.5 6.5 7.3 7.3 6.9 6.9 6.9 6.9 6.9 6.9
Lane Util. Factor 100 1.00 100 1.00 100 100 1.00 1.00 100 1.00
Frpb, ped/bikes 100 1.00 100 1.00 100 100 09 100 100 0.97
Flpb, ped/bikes 100 1.00 100 1.00 100 100 1.00 1.00 100 1.00
Frt 100 092 100 087 100 100 08 1.00 100 0.5
Flt Protected 095 1.00 095 1.00 095 1.00 100 095 100 1.00
Satd. Flow (prot) 1770 1714 1770 1613 1768 1863 1520 1767 1863 1540
Flt Permitted 095 1.00 095 1.00 030 1.00 1.00 027 100 1.00
Satd. Flow (perm) 1770 1714 1770 1613 567 1863 1520 502 1863 1540
Peak-hour factor, PHF 085 08 08 08 08 08 08 08 08 08 08 085
Adj. Flow (vph) 234 21 24 13 11 94 54 534 12 26 459 175
RTOR Reduction (vph) 0 19 0 0 88 0 0 0 7 0 0 108
Lane Group Flow (vph) 234 26 0 13 17 0 54 534 5 26 459 67
Confl. Peds. (#/hr) 3 8 8 3
Turn Type Split NA Split NA pm+pt NA  Perm pm+pt NA  Perm
Protected Phases 4 4 8 8 1 6 5 2
Permitted Phases 6 6 2 2
Actuated Green, G (s) 184 184 5.5 5.5 417 365 365 383 348 3438
Effective Green, g () 184 184 55 55 417 365 365 383 348 3438
Actuated g/C Ratio 020 0.20 0.06 0.06 046 040 040 042 038 0.38
Clearance Time () 6.5 6.5 7.3 7.3 6.9 6.9 6.9 6.9 6.9 6.9
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 355 344 106 96 326 743 606 258 708 585
v/s Ratio Prot c0.13  0.02 0.01 ¢0.01 c0.01 c0.29 000 0.25
v/s Ratio Perm 0.07 000 004 0.04
vic Ratio 0.66  0.08 012 0.17 017 072 001 010 065 011
Uniform Delay, d1 337 296 40.7  40.8 152 232 166 169 233 184
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 4.4 0.1 0.5 0.9 0.2 3.3 0.0 0.2 2.1 0.1
Delay (s) 380 297 412 417 154 265 166 171 254 184
Level of Service D C D D B C B B C B
Approach Delay (s) 36.7 41.7 25.3 23.2
Approach LOS D D C C
Intersection Summary
HCM 2000 Control Delay 27.6 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 0.63
Actuated Cycle Length (s) 915 Sum of lost time (S) 27.6
Intersection Capacity Utilization 62.7% ICU Level of Service B
Analysis Period (min) 15
¢ Critical Lane Group
Capstone 01/15/2018 Existing AM Peak Synchro 9 Report
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Queues

5: University Dr & Whitehead St/Democracy Ln 02/13/2018
- N < t

Lane Group EBT EBR WBT NBT SBT

Lane Group Flow (vph) 172 62 29 391 333

vic Ratio 032 010 005 031 030

Control Delay 10.9 3.7 7.0 8.5 8.5

Queue Delay 0.0 0.0 0.0 0.0 0.0

Total Delay 10.9 3.7 7.0 8.5 8.5

Queue Length 50th (ft) 19 0 2 21 17

Queue Length 95th (ft) 63 15 13 60 48

Internal Link Dist (ft) 497 78 245 560

Turn Bay Length (ft) 80

Base Capacity (vph) 1276 1412 1337 2967 2623

Starvation Cap Reductn 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0

Reduced v/c Ratio 013 0.04 002 013 013

Intersection Summary

Capstone 01/15/2018 Existing AM Peak Synchro 9 Report
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HCM Signalized Intersection Capacity Analysis

5: University Dr & Whitehead St/Democracy Ln 02/13/2018
A ey v ANt 2 M4

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations iy ul s Fin Fin

Traffic Volume (vph) 111 35 53 8 7 10 11 310 39 44 203 36

Future Volume (vph) 111 35 53 8 7 10 11 310 39 44 203 36

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (S) 6.0 6.0 6.0 5.0 5.0

Lane Util. Factor 100 1.00 1.00 0.95 0.95

Frpb, ped/bikes 1.00 0.99 1.00 1.00 1.00

Flpb, ped/bikes 100 1.00 1.00 1.00 1.00

Frt 100 085 0.94 0.98 0.98

Flt Protected 096  1.00 0.98 1.00 0.99

Satd. Flow (prot) 1794 1561 1731 3468 3435

Flt Permitted 0.76  1.00 0.84 0.93 0.83

Satd. Flow (perm) 1412 1561 1480 3243 2868

Peak-hour factor, PHF 085 08 08 08 08 08 092 092 092 08 08 085

Adj. Flow (vph) 131 41 62 9 8 12 12 337 42 52 239 42

RTOR Reduction (vph) 0 0 44 0 9 0 0 16 0 0 20 0

Lane Group Flow (vph) 0 172 18 0 20 0 0 375 0 0 313 0

Confl. Peds. (#/hr) 5 5 3 5 5 3

Turn Type Perm NA Perm Perm NA Perm NA Perm NA

Protected Phases 8 4 2 6

Permitted Phases 8 8 4 2 6

Actuated Green, G (s) 7.5 7.5 7.5 7.5 7.5

Effective Green, g (s) 7.5 7.5 7.5 7.5 7.5

Actuated g/C Ratio 029 0.29 0.29 0.29 0.29

Clearance Time () 6.0 6.0 6.0 5.0 5.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 407 450 426 935 827

v/s Ratio Prot

v/s Ratio Perm c0.12  0.01 0.01 c0.12 0.11

vic Ratio 042 0.04 0.05 0.40 0.38

Uniform Delay, d1 7.5 6.7 6.7 7.4 7.4

Progression Factor 1.00 1.00 1.02 1.00 1.00

Incremental Delay, d2 0.7 0.0 0.0 0.3 0.3

Delay (s) 8.2 6.7 6.8 7.7 7.7

Level of Service A A A A A

Approach Delay (s) 7.8 6.8 7.7 7.7

Approach LOS A A A A

Intersection Summary

HCM 2000 Control Delay 7.7 HCM 2000 Level of Service A

HCM 2000 Volume to Capacity ratio 0.41

Actuated Cycle Length (s) 26.0 Sum of lost time (S) 11.0

Intersection Capacity Utilization 47.7% ICU Level of Service A

Analysis Period (min) 15

¢ Critical Lane Group

Capstone 01/15/2018 Existing AM Peak Synchro 9 Report
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HCM Unsignalized Intersection Capacity Analysis

6: Chain Bridge Rd & Whitehead St 02/13/2018
v St o2

Movement WBL WBR NBT NBR SBL SBT

Lane Configurations L 4 'l iy

Traffic Volume (veh/h) 18 16 726 126 51 596

Future Volume (Veh/h) 18 16 726 126 51 596

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 085 08 08 08 085 0.85

Hourly flow rate (vph) 21 19 854 148 60 701

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 1675 854 1002

vCl1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 1675 854 1002

tC, single (s) 6.4 6.2 4.1

tC, 2 stage (S)

tF (s) 35 33 2.2

p0 queue free % 78 95 91

cM capacity (veh/h) 96 358 691

Direction, Lane # WB1 NB1 NB2 SB1

Volume Total 40 854 148 761

Volume Left 21 0 0 60

Volume Right 19 0 148 0

cSH 147 1700 1700 691

Volume to Capacity 027 050 009 0.09

Queue Length 95th (ft) 26 0 0 7

Control Delay (s) 384 0.0 0.0 2.3

Lane LOS E A

Approach Delay (s) 384 0.0 2.3

Approach LOS E

Intersection Summary

Average Delay 1.8

Intersection Capacity Utilization 83.5% ICU Level of Service

Analysis Period (min) 15

Capstone 01/15/2018 Existing AM Peak Synchro 9 Report

WFJ

Page 8



HCM Unsignalized Intersection Capacity Analysis

7: Chain Bridge Rd & Kenmore St 02/13/2018
v St o2

Movement WBL WBR NBT NBR SBL SBT

Lane Configurations % ul Ts % 4

Traffic Volume (veh/h) 9 15 795 29 101 612

Future Volume (Veh/h) 9 15 795 29 101 612

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 085 08 08 08 087 0.87

Hourly flow rate (vph) 11 18 935 34 116 703

Pedestrians 1

Lane Width (ft) 12.0

Walking Speed (ft/s) 35

Percent Blockage 0

Right turn flare (veh) 2

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 1888 953 970

vCl1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 1888 953 970

tC, single (s) 6.4 6.2 4.1

tC, 2 stage (S)

tF (s) 35 33 2.2

p0 queue free % 83 94 84

cM capacity (veh/h) 65 314 710

Direction, Lane # WB1 NB1 SB1 SB2

Volume Total 29 969 116 703

Volume Left 11 0 116 0

Volume Right 18 34 0 0

cSH 170 1700 710 1700

Volume to Capacity 017 057 016 041

Queue Length 95th (ft) 15 0 15 0

Control Delay (s) 37.9 00 111 0.0

Lane LOS E B

Approach Delay (s) 37.9 0.0 1.6

Approach LOS E

Intersection Summary

Average Delay 1.3

Intersection Capacity Utilization 62.5% ICU Level of Service

Analysis Period (min) 15

Capstone 01/15/2018 Existing AM Peak Synchro 9 Report
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HCM Unsignalized Intersection Capacity Analysis

8: University Dr & Kenmore St 02/13/2018
2 T N I T

Movement EBL EBR NBL NBT SBT SBR

Lane Configurations L 4‘ Ts

Traffic Volume (veh/h) 20 110 87 275 191 8

Future Volume (Veh/h) 20 110 87 275 191 8

Sign Control Stop Free  Free

Grade 0% 0% 0%

Peak Hour Factor 087 087 08 08 085 0.85

Hourly flow rate (vph) 23 126 102 324 225 9

Pedestrians 2

Lane Width (ft) 12.0

Walking Speed (ft/s) 35

Percent Blockage 0

Right turn flare (veh)

Median type None  None

Median storage veh)

Upstream signal (ft) 868

pX, platoon unblocked

vC, conflicting volume 760 232 236

vCl1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 760 232 236

tC, single (s) 6.4 6.2 4.1

tC, 2 stage (S)

tF (s) 35 33 2.2

p0 queue free % 93 84 92

cM capacity (veh/h) 345 806 1329

Direction, Lane # EB1 NB1 SB1

Volume Total 149 426 234

Volume Left 23 102 0

Volume Right 126 0 9

cSH 668 1329 1700

Volume to Capacity 022 008 014

Queue Length 95th (ft) 21 6 0

Control Delay (s) 11.9 2.5 0.0

Lane LOS B A

Approach Delay (s) 11.9 2.5 0.0

Approach LOS B

Intersection Summary

Average Delay 35

Intersection Capacity Utilization 47.9% ICU Level of Service

Analysis Period (min) 15

Capstone 01/15/2018 Existing AM Peak Synchro 9 Report
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HCM Unsignalized Intersection Capacity Analysis
1: University Dr & Layton Hall Dr

02/13/2018

A ey v ANt 2 M4
Movement EBL EBT EBR WBL WBT WBR NBL NBT SBL SBT SBR
Lane Configurations s iy ul iy s
Traffic Volume (veh/h) 1 2 3 175 1 141 3 291 79 204 2
Future Volume (Veh/h) 1 2 3 175 1 141 3 291 79 204 2
Sign Control Stop Stop Free Free
Grade 0% 0% 0% 0%
Peak Hour Factor 085 08 08 089 089 08 092 092 091 091 091
Hourly flow rate (vph) 1 2 4 197 1 158 3 316 87 224 2
Pedestrians 3 5 4
Lane Width (ft) 12.0 12.0 12.0
Walking Speed (ft/s) 35 35 35
Percent Blockage 0 0 0
Right turn flare (veh) 2
Median type None None
Median storage veh)
Upstream signal (ft) 640
pX, platoon unblocked
vC, conflicting volume 808 852 228 731 730 325 229 444
vCl1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 808 852 228 731 730 325 229 444
tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1
tC, 2 stage (S)
tF (s) 35 4.0 33 35 4.0 33 2.2 2.2
p0 queue free % 100 99 100 36 100 78 100 92
cM capacity (veh/h) 215 271 809 310 319 710 1335 1111
Direction, Lane # EB1 WB1 NB1 NB2 SB1
Volume Total 7 356 319 123 313
Volume Left 1 197 3 0 87
Volume Right 4 158 0 123 2
cSH 412 509 1335 1700 1111
Volume to Capacity 0.02 070 000 007 0.8
Queue Length 95th (ft) 1 136 0 0 6
Control Delay (s) 139 269 0.1 0.0 2.9
Lane LOS B D A A
Approach Delay (s) 139 269 0.1 2.9
Approach LOS B D
Intersection Summary
Average Delay 9.5
Intersection Capacity Utilization 57.1% ICU Level of Service
Analysis Period (min) 15
Capstone 01/15/2018 Existing PM Peak Synchro 9 Report
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HCM Unsignalized Intersection Capacity Analysis

2: Driveway & Layton Hall Dr 02/13/2018
— N ¥ TN 7

Movement EBT EBR WBL WBT NBL NBR

Lane Configurations Ts 4‘ L

Traffic Volume (veh/h) 185 9 6 280 37 16

Future Volume (Veh/h) 185 9 6 280 37 16

Sign Control Free Free  Stop

Grade 0% 0% 0%

Peak Hour Factor 085 08 08 08 085 0.85

Hourly flow rate (vph) 218 11 7 318 44 19

Pedestrians 13 1

Lane Width (ft) 120 120

Walking Speed (ft/s) 35 35

Percent Blockage 1 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft) 1052

pX, platoon unblocked

vC, conflicting volume 230 556 238

vCl1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 230 556 238

tC, single (s) 4.1 6.4 6.2

tC, 2 stage (S)

tF (s) 2.2 35 33

p0 queue free % 99 91 98

cM capacity (veh/h) 1337 489 791

Direction, Lane # EB1 WB1 NB1

Volume Total 229 325 63

Volume Left 0 7 44

Volume Right 11 0 19

cSH 1700 1337 552

Volume to Capacity 013 001 o011

Queue Length 95th (ft) 0 0 10

Control Delay (s) 0.0 02 124

Lane LOS A B

Approach Delay (s) 0.0 02 124

Approach LOS B

Intersection Summary

Average Delay 14

Intersection Capacity Utilization 33.1% ICU Level of Service

Analysis Period (min) 15

Capstone 01/15/2018 Existing PM Peak Synchro 9 Report
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HCM Unsignalized Intersection Capacity Analysis

3: Democracy Ln/Health Ctr & Layton Hall Dr 02/13/2018
A ey v ANt 2 M4

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations Fi Y Fi Y Fi Y Fi Y

Traffic Volume (veh/h) 2 192 7 34 254 0 14 1 38 9 1 18

Future Volume (Veh/h) 2 192 7 34 254 0 14 1 38 9 1 18

Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

Peak Hour Factor 086 086 08 08 08 08 08 08 08 08 08 085

Hourly flow rate (vph) 2 223 8 40 295 0 16 1 45 11 1 21

Pedestrians 1 3 2 6

Lane Width (ft) 12.0 12.0 12.0 12.0

Walking Speed (ft/s) 35 35 35 35

Percent Blockage 0 0 0 1

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft) 360

pX, platoon unblocked

vC, conflicting volume 301 233 630 614 232 660 618 302

vCl1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 301 233 630 614 232 660 618 302

tC, single (s) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2

tC, 2 stage (S)

tF (s) 2.2 2.2 35 4.0 33 35 4.0 33

p0 queue free % 100 97 96 100 94 97 100 97

cM capacity (veh/h) 1253 1332 369 391 803 341 389 733

Direction, Lane # EB1 WB1 NB1 SB1

Volume Total 233 335 62 33

Volume Left 2 40 16 11

Volume Right 8 0 45 21

cSH 1253 1332 609 520

Volume to Capacity 0.00 003 010 0.06

Queue Length 95th (ft) 0 2 8 5

Control Delay (s) 0.1 12 116 124

Lane LOS A A B B

Approach Delay (s) 0.1 12 116 124

Approach LOS B B

Intersection Summary

Average Delay 2.3

Intersection Capacity Utilization 41.1% ICU Level of Service A

Analysis Period (min) 15

Capstone 01/15/2018 Existing PM Peak Synchro 9 Report
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Queues

4: Old Lee Hwy & Layton Hall Dr/Farrcroft Dr 02/13/2018
A T2 N BV S S S 4

Lane Group EBL EBT WBL WBT NBL NBT NBR SBL SBT SBR
Lane Group Flow (vph) 191 84 16 25 47 428 29 29 763 263
vic Ratio 069 027 014 021 017 041 003 005 077 029
Control Delay 569 156 546 387 116 188 01 107 307 6.4
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 569 156 546 387 116 188 01 107 307 6.4
Queue Length 50th (ft) 132 9 11 9 13 199 0 8 474 25
Queue Length 95th (ft) 206 49 33 36 32 308 0 23 #814 86
Internal Link Dist (ft) 280 153 358 327
Turn Bay Length (ft) 200 130 300
Base Capacity (vph) 403 425 389 389 293 1055 885 567 990 902
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 047 020 004 006 016 041 003 005 077 029
Intersection Summary
# 95th percentile volume exceeds capacity, queue may be longer.

Queue shown is maximum after two cycles.
Capstone 01/15/2018 Existing PM Peak Synchro 9 Report
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HCM Signalized Intersection Capacity Analysis

4: Old Lee Hwy & Layton Hall Dr/Farrcroft Dr 02/13/2018
A ey v ANt 2 M4
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations % Ts b Ts % 4 ul % 4 ul
Traffic Volume (vph) 166 12 61 14 11 10 40 364 25 26 687 237
Future Volume (vph) 166 12 61 14 11 10 40 364 25 26 687 237
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.5 6.5 7.3 7.3 6.9 6.9 6.9 6.9 6.9 6.9
Lane Util. Factor 100 1.00 100 1.00 100 100 1.00 1.00 100 1.00
Frpb, ped/bikes 100 1.00 100 1.00 100 100 093 1.00 100 0.6
Flpb, ped/bikes 100 1.00 100 1.00 100 100 1.00 099 100 1.00
Frt 100 0.8 100 093 100 100 08 1.00 100 0.5
Flt Protected 095 1.00 095 1.00 095 1.00 100 095 100 1.00
Satd. Flow (prot) 1770 1630 1770 1729 1770 1863 1470 1752 1863 1528
Flt Permitted 095 1.00 095 1.00 016 1.00 1.00 045 100 1.00
Satd. Flow (perm) 1770 1630 1770 1729 291 1863 1470 829 1863 1528
Peak-hour factor, PHF 087 087 087 08 08 08 08 08 08 090 09 0.90
Adj. Flow (vph) 191 14 70 16 13 12 47 428 29 29 763 263
RTOR Reduction (vph) 0 60 0 0 12 0 0 0 13 0 0 95
Lane Group Flow (vph) 191 24 0 16 13 0 47 428 16 29 763 168
Confl. Peds. (#/hr) 5 17 17 5
Turn Type Split NA Split NA pm+pt NA  Perm pm+pt NA  Perm
Protected Phases 4 4 8 8 5 2 1 6
Permitted Phases 2 2 6 6
Actuated Green, G (s) 165 165 4.0 4.0 654 596 59.6 612 575 575
Effective Green, g () 165 165 4.0 4.0 654 596 596 612 575 575
Actuated g/C Ratio 015 0.15 0.04 0.04 059 054 054 055 052 052
Clearance Time () 6.5 6.5 7.3 7.3 6.9 6.9 6.9 6.9 6.9 6.9
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 262 241 63 62 247 996 786 486 961 788
v/s Ratio Prot c0.11  0.01 c0.01 0.01 c0.01 0.23 0.00 c0.41
v/s Ratio Perm 0.10 001 003 0.11
vic Ratio 0.73 0.10 025 0.22 019 043 002 006 079 021
Uniform Delay, d1 453 410 522 522 156 156 122 117 221 146
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 9.7 0.2 2.1 1.8 0.4 0.3 0.0 0.1 4.6 0.1
Delay (s) 55.0 412 544 539 160 159 122 118 267 148
Level of Service E D D D B B B B C B
Approach Delay (s) 50.8 54.1 15.7 233
Approach LOS D D B C
Intersection Summary
HCM 2000 Control Delay 26.0 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 0.71
Actuated Cycle Length (s) 111.4 Sum of lost time (S) 27.6
Intersection Capacity Utilization 63.2% ICU Level of Service B
Analysis Period (min) 15
¢ Critical Lane Group
Capstone 01/15/2018 Existing PM Peak Synchro 9 Report

WFJ

Page 5



Queues

5: University Dr & Whitehead St/Democracy Ln 02/13/2018
- N < t

Lane Group EBT EBR WBT NBT SBT
Lane Group Flow (vph) 99 79 115 427 424
vic Ratio 020 014 021 034 039
Control Delay 10.3 3.7 7.6 8.4 8.8
Queue Delay 0.0 0.0 0.0 0.0 0.0
Total Delay 10.3 3.7 7.6 8.4 8.8
Queue Length 50th (ft) 11 0 8 21 22
Queue Length 95th (ft) 38 17 34 68 70
Internal Link Dist (ft) 497 78 245 560
Turn Bay Length (ft) 80

Base Capacity (vph) 1311 1411 1420 2790 2406
Starvation Cap Reductn 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0
Reduced v/c Ratio 008 006 008 015 0.8

Intersection Summary

Capstone 01/15/2018 Existing PM Peak Synchro 9 Report
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HCM Signalized Intersection Capacity Analysis

5: University Dr & Whitehead St/Democracy Ln 02/13/2018
A ey v ANt 2 M4

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations iy ul s Fin Fin

Traffic Volume (vph) 44 40 67 25 38 35 38 328 23 107 244 31

Future Volume (vph) 44 40 67 25 38 35 38 328 23 107 244 31

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (S) 6.0 6.0 6.0 5.0 5.0

Lane Util. Factor 100 1.00 1.00 0.95 0.95

Frpb, ped/bikes 100 098 1.00 1.00 1.00

Flpb, ped/bikes 100 1.00 1.00 1.00 1.00

Frt 100 085 0.95 0.99 0.99

Flt Protected 097 1.00 0.99 1.00 0.99

Satd. Flow (prot) 1815 1558 1749 3483 3436

Flt Permitted 0.77  1.00 0.88 0.87 0.75

Satd. Flow (perm) 1443 1558 1563 3042 2625

Peak-hour factor, PHF 085 08 08 08 08 08 091 091 091 090 09 0.90

Adj. Flow (vph) 52 47 79 29 45 41 42 360 25 119 271 34

RTOR Reduction (vph) 0 0 59 0 31 0 0 8 0 0 11 0

Lane Group Flow (vph) 0 99 20 0 84 0 0 419 0 0 413 0

Confl. Peds. (#/hr) 10 10 13 12 12 13

Turn Type Perm NA Perm Perm NA Perm NA Perm NA

Protected Phases 4 8 2 6

Permitted Phases 4 4 8 2 6

Actuated Green, G (s) 6.6 6.6 6.6 8.2 8.2

Effective Green, g (s) 6.6 6.6 6.6 8.2 8.2

Actuated g/C Ratio 026 0.26 0.26 0.32 0.32

Clearance Time () 6.0 6.0 6.0 5.0 5.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 369 398 399 966 834

v/s Ratio Prot

v/s Ratio Perm c0.07  0.01 0.05 0.14 c0.16

vic Ratio 027  0.05 0.21 0.43 0.50

Uniform Delay, d1 7.7 7.2 7.6 7.0 7.1

Progression Factor 1.00 1.00 1.01 1.00 1.00

Incremental Delay, d2 0.4 0.1 0.3 0.3 0.5

Delay (s) 8.1 7.3 7.9 7.3 7.6

Level of Service A A A A A

Approach Delay (s) 7.7 7.9 7.3 7.6

Approach LOS A A A A

Intersection Summary

HCM 2000 Control Delay 7.5 HCM 2000 Level of Service A

HCM 2000 Volume to Capacity ratio 0.39

Actuated Cycle Length (s) 25.8 Sum of lost time (S) 11.0

Intersection Capacity Utilization 50.2% ICU Level of Service A

Analysis Period (min) 15

¢ Critical Lane Group

Capstone 01/15/2018 Existing PM Peak Synchro 9 Report
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HCM Unsignalized Intersection Capacity Analysis

6: Chain Bridge Rd & Whitehead St 02/13/2018
v St o2

Movement WBL WBR NBT NBR SBL SBT

Lane Configurations L 4 'l iy

Traffic Volume (veh/h) 64 47 491 103 55 602

Future Volume (Veh/h) 64 47 491 103 55 602

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 085 08 092 092 089 0.89

Hourly flow rate (vph) 75 55 534 112 62 676

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 1334 534 646

vCl1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 1334 534 646

tC, single (s) 6.4 6.2 4.1

tC, 2 stage (S)

tF (s) 35 33 2.2

p0 queue free % 53 90 93

cM capacity (veh/h) 158 546 939

Direction, Lane # WB1 NB1 NB2 SB1

Volume Total 130 534 112 738

Volume Left 75 0 0 62

Volume Right 55 0 112 0

cSH 226 1700 1700 939

Volume to Capacity 057 031 007 0.7

Queue Length 95th (ft) 80 0 0 5

Control Delay (s) 40.3 0.0 0.0 17

Lane LOS E A

Approach Delay (s) 40.3 0.0 1.7

Approach LOS E

Intersection Summary

Average Delay 4.3

Intersection Capacity Utilization 77.0% ICU Level of Service

Analysis Period (min) 15

Capstone 01/15/2018 Existing PM Peak Synchro 9 Report
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HCM Unsignalized Intersection Capacity Analysis

7: Chain Bridge Rd & Kenmore St 02/13/2018
v St o2

Movement WBL WBR NBT NBR SBL SBT

Lane Configurations % ul Ts % 4

Traffic Volume (veh/h) 8 69 582 12 101 621

Future Volume (Veh/h) 8 69 582 12 101 621

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 085 08 08 08 091 091

Hourly flow rate (vph) 9 81 685 14 111 682

Pedestrians 16

Lane Width (ft) 12.0

Walking Speed (ft/s) 35

Percent Blockage 2

Right turn flare (veh) 2

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 1612 708 715

vCl1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 1612 708 715

tC, single (s) 6.4 6.2 4.1

tC, 2 stage (S)

tF (s) 35 33 2.2

p0 queue free % 91 81 87

cM capacity (veh/h) 99 428 872

Direction, Lane # WB1 NB1 SB1 SB2

Volume Total 90 699 111 682

Volume Left 9 0 111 0

Volume Right 81 14 0 0

cSH 476 1700 872 1700

Volume to Capacity 019 041 013 040

Queue Length 95th (ft) 17 0 11 0

Control Delay (s) 18.3 0.0 9.7 0.0

Lane LOS C A

Approach Delay (s) 18.3 0.0 14

Approach LOS ©

Intersection Summary

Average Delay 1.7

Intersection Capacity Utilization 50.3% ICU Level of Service

Analysis Period (min) 15

Capstone 01/15/2018 Existing PM Peak Synchro 9 Report
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HCM Unsignalized Intersection Capacity Analysis

8: University Dr & Kenmore St 02/13/2018
2 T N I T

Movement EBL EBR NBL NBT SBT SBR

Lane Configurations L 4‘ Ts

Traffic Volume (veh/h) 13 100 160 273 185 11

Future Volume (Veh/h) 13 100 160 273 185 11

Sign Control Stop Free  Free

Grade 0% 0% 0%

Peak Hour Factor 085 085 090 090 092 092

Hourly flow rate (vph) 15 118 178 303 201 12

Pedestrians 3

Lane Width (ft) 12.0

Walking Speed (ft/s) 35

Percent Blockage 0

Right turn flare (veh)

Median type None  None

Median storage veh)

Upstream signal (ft) 868

pX, platoon unblocked

vC, conflicting volume 869 210 216

vCl1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 869 210 216

tC, single (s) 6.4 6.2 4.1

tC, 2 stage (S)

tF (s) 35 33 2.2

p0 queue free % 95 86 87

cM capacity (veh/h) 279 828 1350

Direction, Lane # EB1 NB1 SB1

Volume Total 133 481 213

Volume Left 15 178 0

Volume Right 118 0 12

cSH 678 1350 1700

Volume to Capacity 020 013 013

Queue Length 95th (ft) 18 11 0

Control Delay (s) 11.6 3.8 0.0

Lane LOS B A

Approach Delay (s) 11.6 3.8 0.0

Approach LOS B

Intersection Summary

Average Delay 4.1

Intersection Capacity Utilization 50.8% ICU Level of Service

Analysis Period (min) 15

Capstone 01/15/2018 Existing PM Peak Synchro 9 Report
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APPENDIX E
LEVEL OF SERVICE DESCRIPTIONS







Level of Service for Signalized Intersections

Level of service for signalized intersections is defined in terms of delay, which is a measure of driver discomfort and frustration,
fuel consumption, and lost travel time. Specifically, level-of-service (LOS) criteria are stated in terms of the average stopped
delay per vehicle for a 15-min analysis period. The criteria are given in Exhibit 16-2. Delay may be measured in the field or
estimated using procedures presented later in this chapter. Delay is a complex measure and is dependent on a number of
variables, including the quality of progression, the cycle length, the green ratio, and the v/c ratio for the lane group in question.

LOS A describes operations with very low delay, up to 10 sec per vehicle. This level of service occurs when progression is
extremely favorable and most vehicles arrive during the green phase. Most vehicles do not stop at all. Short cycle lengths may
also contribute to low delay.

LOS B describes operations with delay greater than 10 and up to 20 sec per vehicle. This level generally occurs with good
progression, short cycle lengths, or both. More vehicles stop than with LOS A, causing higher levels of average delay.

Exhibit 16-2. Level-of-Service Criteria for Signalized Intersections

LEVEL OF SERVICE STOPPED DELAY PER VEHICLE (SEC)
A <10.0
B > 10.0 and <20.0
C > 20.0 and < 35.0
D > 35.0 and < 55.0
E >55.0 and < 80.0
F >80.0

LOS C describes operations with delay greater than 20 and up to 35 sec per vehicle. These higher delays may result from fair
progression, longer cycle lengths, or both. Individual cycle failures may begin to appear at this level. The number of vehicles
stopping is significant at this level, though many still pass through the intersection without stopping.

LOS D describes operations with delay greater than 35 and up to 55 sec per vehicle. At level D, the influence of congestion
becomes more noticeable. Longer delays may result from some combination of unfavorable progression, long cycle lengths, or
high v/c ratios. Many vehicles stop, and the proportion of vehicles not stopping declines. Individual cycle failures are noticeable.

LOS E describes operations with delay greater than 55 and up to 80 sec per vehicle. This level is considered by many agencies
to be the limit of acceptable delay. These high delay values generally indicate poor progression, long cycle lengths, and high v/c
ratios. Individual cycle failures are frequent occurrences.

LOS F describes operations with delay in excess of 80 sec per vehicle. This level, considered to be unacceptable to most
drivers, often occurs with oversaturation, that is, when arrival flow rates exceed the capacity of the intersection. It may also
occur at high v/c ratios below 1.0 with many individual cycle failures. Poor progression and long cycle lengths may also be
major contributing causes to such delay levels.

Source: Highway Capacity Manual, 2000. Transportation Research Board, National Research Council




Level of Service Criteria for Stop Sign Controlled Intersections

The level of service criteria are given in Table 17-2. As used here, control delay is defined as the total elapsed time
from the time a vehicle stops at the end of the queue until the vehicle departs from the stop line; this time includes the
time required for the vehicle to travel from the last-in-queue position to the first-in-queue position, including
deceleration of vehicles from free-flow speed to the speed of vehicles in queue.

The average total delay for any particular minor movement is a function of the service rate or capacity of the approach
and the degree of saturation. . . .

Table 17-2. Level of Service Criteria for TWSC Intersections

LEVEL OF SERVICE AVERAGE CONTROL DELAY
(sec/veh)

A <10

B >10and < 15
C >15and <25
D >25and < 35
E > 35 and <50
F > 50

Average total delay less than 10 sec/veh is defined as Level of Service (LOS) A. Follow-up times of less than 5 sec have
been measured when there is no conflicting traffic for a minor street movement, so control delays of less than 10
sec/veh are appropriate for low flow conditions. To remain consistent with the AWSC intersection analysis
procedure described later in this chapter, a total delay of 50 sec/veh is assumed as the break point between LOS E and
F.

The proposed level of service criteria for TWSC intersections are somewhat different from the criteria used in
Chapter 16 for signalized intersections. The primary reason for this difference is that drivers expect different levels
of performance from different kinds of transportation facilities. The expectation is that a signalized intersection is
designed to carry higher traffic volumes than an unsignalized intersection. Additionally, several driver behavior
considerations combine to make delays at signalized intersections less onerous than at unsignalized intersections. For
example, drivers at signalized intersections are able to relax during the red interval, where drivers on the minor
approaches to unsignalized intersections must remain attentive to the task of identifying acceptable gaps and vehicle
conflicts. Also, there is often much more variability in the amount of delay experienced by individual drivers at
unsignalized than signalized intersections. For these reasons, it is considered that the total delay threshold for any
given level of service is less for an unsignalized intersection than for a signalized intersection. . . .

LOS F exists when there are insufficient gaps of suitable size to allow a side street demand to cross safely through a
major street traffic stream. This level of service is generally evident from extremely long total delays experienced by
side street traffic and by queueing on the minor approaches. The method, however, is based on a constant critical gap
size - that is, the critical gap remains constant, no matter how long the side street motorist waits. LOS F may also
appear in the form of side street vehicles’ selecting smaller-than-usual gaps. In such cases, safety may be a problem
and some disruption to the major traffic stream may result. It is important to note that LOS F may not always result
in long queues but may result in adjustments to normal gap acceptance behavior. The latter is more difficult to
observe on the field than queueing, which is more obvious.

Source: Highway Capacity Manual, 2000. Transportation Research Board, National Research Council
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HCM Unsignalized Intersection Capacity Analysis

1: University Dr & Layton Hall Dr

02/12/2018

A ey v ANt 2 M4
Movement EBL EBT EBR WBL WBT WBR NBL NBT SBL SBT SBR
Lane Configurations s iy ul iy s
Traffic Volume (veh/h) 4 3 4 111 0 126 0 272 108 205 1
Future Volume (Veh/h) 4 3 4 111 0 126 0 272 108 205 1
Sign Control Stop Stop Free Free
Grade 0% 0% 0% 0%
Peak Hour Factor 092 092 092 092 092 092 092 092 092 092 092
Hourly flow rate (vph) 4 3 4 121 0 137 0 296 117 223 1
Pedestrians 3 7
Lane Width (ft) 12.0 12.0
Walking Speed (ft/s) 35 35
Percent Blockage 0 1
Right turn flare (veh) 2
Median type None None
Median storage veh)
Upstream signal (ft) 640
pX, platoon unblocked
vC, conflicting volume 825 954 226 766 764 303 227 494
vCl1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 825 954 226 766 764 303 227 494
tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1
tC, 2 stage (S)
tF (s) 35 4.0 33 35 4.0 33 2.2 2.2
p0 queue free % 98 99 100 57 100 81 100 89
cM capacity (veh/h) 215 228 811 284 294 732 1337 1062
Direction, Lane # EB1 WB1 NB1 NB2 SB1
Volume Total 11 258 296 191 341
Volume Left 4 121 0 0 117
Volume Right 4 137 0 191 1
cSH 300 606 1337 1700 1062
Volume to Capacity 0.04 043 000 011 o011
Queue Length 95th (ft) 3 53 0 0 9
Control Delay (s) 175 184 0.0 0.0 3.8
Lane LOS C C A
Approach Delay (s) 175 184 0.0 3.8
Approach LOS © ©
Intersection Summary
Average Delay 5.7
Intersection Capacity Utilization 54.0% ICU Level of Service
Analysis Period (min) 15
Capstone 01/15/2018 Background AM Peak Synchro 9 Report
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HCM Unsignalized Intersection Capacity Analysis

2: Driveway/Layton Hall Apts & Layton Hall Dr 02/12/2018
A ey v ANt 2 M4

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations Fi Y Fi Y Fi Y Fi Y

Traffic Volume (veh/h) 14 239 35 13 182 4 5 0 6 14 0 58

Future Volume (Veh/h) 14 239 35 13 182 4 5 0 6 14 0 58

Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

Peak Hour Factor 092 092 092 092 092 09 092 092 092 092 092 092

Hourly flow rate (vph) 15 260 38 14 198 4 5 0 7 15 0 63

Pedestrians 1 5

Lane Width (ft) 12.0 12.0

Walking Speed (ft/s) 35 35

Percent Blockage 0 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft) 1052

pX, platoon unblocked

vC, conflicting volume 202 303 605 544 285 545 561 200

vCl1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 202 303 605 544 285 545 561 200

tC, single (s) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2

tC, 2 stage (S)

tF (s) 2.2 2.2 35 4.0 33 35 4.0 33

p0 queue free % 99 99 99 100 99 97 100 93

cM capacity (veh/h) 1370 1252 369 434 750 436 425 841

Direction, Lane # EB1 WB1 NB1 SB1

Volume Total 313 216 12 78

Volume Left 15 14 5 15

Volume Right 38 4 7 63

cSH 1370 1252 525 713

Volume to Capacity 001 001 002 011

Queue Length 95th (ft) 1 1 2 9

Control Delay (s) 0.5 06 120 107

Lane LOS A A B B

Approach Delay (s) 0.5 06 120 107

Approach LOS B B

Intersection Summary

Average Delay 2.0

Intersection Capacity Utilization 30.1% ICU Level of Service A

Analysis Period (min) 15

Capstone 01/15/2018 Background AM Peak Synchro 9 Report
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HCM Unsignalized Intersection Capacity Analysis

3: Democracy Ln/Health Ctr & Layton Hall Dr 02/12/2018
A ey v ANt 2 M4

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations Fi Y Fi Y Fi Y Fi Y

Traffic Volume (veh/h) 13 271 17 29 178 4 8 0 18 2 0 8

Future Volume (Veh/h) 13 271 17 29 178 4 8 0 18 2 0 8

Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

Peak Hour Factor 092 092 092 092 092 09 092 092 092 092 092 092

Hourly flow rate (vph) 14 295 18 32 193 4 9 0 20 2 0 9

Pedestrians 2 2

Lane Width (ft) 12.0 12.0

Walking Speed (ft/s) 35 35

Percent Blockage 0 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft) 360

pX, platoon unblocked

vC, conflicting volume 199 315 602 597 306 613 604 197

vCl1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 199 315 602 597 306 613 604 197

tC, single (s) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2

tC, 2 stage (S)

tF (s) 2.2 2.2 35 4.0 33 35 4.0 33

p0 queue free % 99 97 98 100 97 99 100 99

cM capacity (veh/h) 1371 1243 394 400 732 381 396 843

Direction, Lane # EB1 WB1 NB1 SB1

Volume Total 327 229 29 11

Volume Left 14 32 9 2

Volume Right 18 4 20 9

cSH 1371 1243 578 691

Volume to Capacity 001 003 005 0.02

Queue Length 95th (ft) 1 2 4 1

Control Delay (s) 0.4 1.3 116 103

Lane LOS A A B B

Approach Delay (s) 0.4 1.3 116 103

Approach LOS B B

Intersection Summary

Average Delay 15

Intersection Capacity Utilization 31.2% ICU Level of Service A

Analysis Period (min) 15

Capstone 01/15/2018 Background AM Peak Synchro 9 Report
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Queues

4: Old Lee Hwy & Layton Hall Dr/Farrcroft Dr 02/12/2018
A T2 N BV S S S 4

Lane Group EBL EBT WBL WBT NBL NBT NBR SBL SBT SBR
Lane Group Flow (vph) 264 53 12 97 52 525 11 24 487 167
vic Ratio 065 013 008 045 016 066 002 007 072 025
Control Delay 447 189 476 203 146 277 00 140 337 4.7
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 447 189 476 203 146 277 00 140 337 4.7
Queue Length 50th (ft) 142 9 7 6 16 216 0 7 259 0
Queue Length 95th (ft) #311 48 28 59 39 454 0 22 415 42
Internal Link Dist (ft) 280 153 358 327
Turn Bay Length (ft) 200 130 300
Base Capacity (vph) 524 524 506 523 353 1177 1004 361 1177 1030
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 050 010 002 019 015 045 001 007 041 016
Intersection Summary
# 95th percentile volume exceeds capacity, queue may be longer.

Queue shown is maximum after two cycles.
Capstone 01/15/2018 Background AM Peak Synchro 9 Report
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HCM Signalized Intersection Capacity Analysis
4: Old Lee Hwy & Layton Hall Dr/Farrcroft Dr

02/12/2018

A ey v ANt 2 M4
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations % Ts b Ts % 4 ul % 4 ul
Traffic Volume (vph) 243 18 30 11 9 80 48 483 10 22 448 154
Future Volume (vph) 243 18 30 11 9 80 48 483 10 22 448 154
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.5 6.5 7.3 7.3 6.9 6.9 6.9 6.9 6.9 6.9
Lane Util. Factor 100 1.00 100 1.00 100 100 1.00 1.00 100 1.00
Frpb, ped/bikes 100 1.00 100 1.00 100 100 09 100 100 0.97
Flpb, ped/bikes 100 1.00 100 1.00 100 100 1.00 1.00 100 1.00
Frt 100 091 100 087 100 100 08 1.00 100 0.5
Flt Protected 095 1.00 095 1.00 095 1.00 100 095 100 1.00
Satd. Flow (prot) 1770 1689 1770 1612 1769 1863 1519 1767 1863 1540
Flt Permitted 095 1.00 095 1.00 026 1.00 1.00 029 100 1.00
Satd. Flow (perm) 1770 1689 1770 1612 484 1863 1519 547 1863 1540
Peak-hour factor, PHF 092 092 092 092 09 092 092 09 092 092 092 092
Adj. Flow (vph) 264 20 33 12 10 87 52 525 11 24 487 167
RTOR Reduction (vph) 0 26 0 0 82 0 0 0 7 0 0 104
Lane Group Flow (vph) 264 27 0 12 15 0 52 525 4 24 487 63
Confl. Peds. (#/hr) 3 8 8 3
Turn Type Split NA Split NA pm+pt NA  Perm pm+pt NA  Perm
Protected Phases 4 4 8 8 1 6 5 2
Permitted Phases 6 6 2 2
Actuated Green, G (s) 205 205 5.4 5.4 434 382 382 376 353 3h53
Effective Green, g () 205 205 5.4 5.4 434 382 382 376 353 353
Actuated g/C Ratio 022 022 0.06 0.06 046 041 041 040 038 0.38
Clearance Time () 6.5 6.5 7.3 7.3 6.9 6.9 6.9 6.9 6.9 6.9
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 386 368 101 92 294 757 617 248 699 578
v/s Ratio Prot c0.15  0.02 0.01 ¢0.01 c0.01 c0.28 0.00 0.26
v/s Ratio Perm 0.07 000 004 0.04
vic Ratio 0.68  0.07 012 0.16 018 069 001 010 070 011
Uniform Delay, d1 338 292 420 421 158 231 166 181 248 191
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 5.0 0.1 0.5 0.8 0.3 2.8 0.0 0.2 3.0 0.1
Delay (s) 387 293 426 430 161 258 166 183 279 192
Level of Service D C D D B C B B C B
Approach Delay (s) 37.1 42.9 24.8 254
Approach LOS D D C C
Intersection Summary
HCM 2000 Control Delay 28.5 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 0.64
Actuated Cycle Length (s) 94.0 Sum of lost time (S) 27.6
Intersection Capacity Utilization 66.6% ICU Level of Service C
Analysis Period (min) 15
¢ Critical Lane Group
Capstone 01/15/2018 Background AM Peak Synchro 9 Report
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Queues

5: University Dr & Whitehead St/Democracy Ln 02/12/2018
- N < t

Lane Group EBT EBR WBT NBT SBT

Lane Group Flow (vph) 161 58 28 409 348

vic Ratio 031 009 005 032 031

Control Delay 10.8 3.8 7.5 8.5 8.3

Queue Delay 0.0 0.0 0.0 0.0 0.0

Total Delay 10.8 3.8 75 8.5 8.3

Queue Length 50th (ft) 17 0 2 22 17

Queue Length 95th (ft) 63 16 15 63 53

Internal Link Dist (ft) 497 78 245 560

Turn Bay Length (ft) 80

Base Capacity (vph) 1278 1413 1339 2974 2646

Starvation Cap Reductn 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0

Reduced v/c Ratio 013 0.04 002 014 013

Intersection Summary
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HCM Signalized Intersection Capacity Analysis

5: University Dr & Whitehead St/Democracy Ln 02/12/2018
A ey v ANt 2 M4

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations iy ul s Fin Fin

Traffic Volume (vph) 113 35 53 8 7 10 11 327 39 44 231 45

Future Volume (vph) 113 35 53 8 7 10 11 327 39 44 231 45

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (S) 6.0 6.0 6.0 5.0 5.0

Lane Util. Factor 100 1.00 1.00 0.95 0.95

Frpb, ped/bikes 1.00 0.99 1.00 1.00 1.00

Flpb, ped/bikes 100 1.00 1.00 1.00 1.00

Frt 100 085 0.95 0.98 0.98

Flt Protected 096  1.00 0.98 1.00 0.99

Satd. Flow (prot) 1794 1561 1735 3471 3429

Flt Permitted 0.76  1.00 0.84 0.93 0.84

Satd. Flow (perm) 1413 1561 1480 3247 2888

Peak-hour factor, PHF 092 092 092 092 09 092 092 09 092 092 092 092

Adj. Flow (vph) 123 38 58 9 8 11 12 355 42 48 251 49

RTOR Reduction (vph) 0 0 41 0 8 0 0 16 0 0 23 0

Lane Group Flow (vph) 0 161 17 0 20 0 0 393 0 0 325 0

Confl. Peds. (#/hr) 5 5 3 5 5 3

Turn Type Perm NA Perm Perm NA Perm NA Perm NA

Protected Phases 8 4 2 6

Permitted Phases 8 8 4 2 6

Actuated Green, G (s) 7.4 7.4 7.4 7.6 7.6

Effective Green, g (s) 7.4 7.4 7.4 7.6 7.6

Actuated g/C Ratio 028 0.28 0.28 0.29 0.29

Clearance Time () 6.0 6.0 6.0 5.0 5.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 402 444 421 949 844

v/s Ratio Prot

v/s Ratio Perm c0.11  0.01 0.01 c0.12 0.11

vic Ratio 040 0.04 0.05 0.41 0.38

Uniform Delay, d1 7.5 6.7 6.7 7.4 7.3

Progression Factor 1.00 1.00 1.08 1.00 1.00

Incremental Delay, d2 0.7 0.0 0.0 0.3 0.3

Delay (s) 8.2 6.8 7.3 7.7 7.6

Level of Service A A A A A

Approach Delay (s) 7.8 7.3 7.7 7.6

Approach LOS A A A A

Intersection Summary

HCM 2000 Control Delay 7.7 HCM 2000 Level of Service A

HCM 2000 Volume to Capacity ratio 0.41

Actuated Cycle Length (s) 26.0 Sum of lost time (S) 11.0

Intersection Capacity Utilization 49.2% ICU Level of Service A

Analysis Period (min) 15

¢ Critical Lane Group
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HCM Unsignalized Intersection Capacity Analysis

6: Chain Bridge Rd & Whitehead St 02/12/2018
v St o2

Movement WBL WBR NBT NBR SBL SBT

Lane Configurations L 4 'l iy

Traffic Volume (veh/h) 27 16 755 128 51 620

Future Volume (Veh/h) 27 16 755 128 51 620

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 092 092 092 092 092 092

Hourly flow rate (vph) 29 17 821 139 55 674

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 1605 821 960

vCl1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 1605 821 960

tC, single (s) 6.4 6.2 4.1

tC, 2 stage (S)

tF (s) 35 33 2.2

p0 queue free % 73 95 92

cM capacity (veh/h) 107 374 717

Direction, Lane # WB1 NB1 NB2 SB1

Volume Total 46 821 139 729

Volume Left 29 0 0 55

Volume Right 17 0 139 0

cSH 145 1700 1700 717

Volume to Capacity 032 048 008 0.08

Queue Length 95th (ft) 32 0 0 6

Control Delay (s) 40.8 0.0 0.0 2.0

Lane LOS E A

Approach Delay (s) 40.8 0.0 2.0

Approach LOS E

Intersection Summary

Average Delay 1.9

Intersection Capacity Utilization 84.8% ICU Level of Service

Analysis Period (min) 15
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HCM Unsignalized Intersection Capacity Analysis

7: Chain Bridge Rd & Kenmore St 02/12/2018
v St o2

Movement WBL WBR NBT NBR SBL SBT

Lane Configurations % ul Ts % 4

Traffic Volume (veh/h) 9 22 827 29 103 637

Future Volume (Veh/h) 9 22 827 29 103 637

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 092 092 092 092 092 092

Hourly flow rate (vph) 10 24 899 32 112 692

Pedestrians 1

Lane Width (ft) 12.0

Walking Speed (ft/s) 35

Percent Blockage 0

Right turn flare (veh) 2

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 1832 916 932

vCl1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 1832 916 932

tC, single (s) 6.4 6.2 4.1

tC, 2 stage (S)

tF (s) 35 33 2.2

p0 queue free % 86 93 85

cM capacity (veh/h) 71 330 734

Direction, Lane # WB1 NB1 SB1 SB2

Volume Total 34 931 112 692

Volume Left 10 0 112 0

Volume Right 24 32 0 0

cSH 241 1700 734 1700

Volume to Capacity 014 055 015 041

Queue Length 95th (ft) 12 0 13 0

Control Delay (s) 30.6 0.0 108 0.0

Lane LOS D B

Approach Delay (s) 30.6 0.0 15

Approach LOS D

Intersection Summary

Average Delay 1.3

Intersection Capacity Utilization 64.3% ICU Level of Service

Analysis Period (min) 15
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HCM Unsignalized Intersection Capacity Analysis

8: University Dr & Kenmore St 02/12/2018
2 T N I T

Movement EBL EBR NBL NBT SBT SBR

Lane Configurations L 4‘ Ts

Traffic Volume (veh/h) 20 112 94 308 202 8

Future Volume (Veh/h) 20 112 94 308 202 8

Sign Control Stop Free  Free

Grade 0% 0% 0%

Peak Hour Factor 092 092 092 092 092 092

Hourly flow rate (vph) 22 122 102 335 220 9

Pedestrians 2

Lane Width (ft) 12.0

Walking Speed (ft/s) 35

Percent Blockage 0

Right turn flare (veh)

Median type None  None

Median storage veh)

Upstream signal (ft) 868

pX, platoon unblocked

vC, conflicting volume 766 226 231

vCl1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 766 226 231

tC, single (s) 6.4 6.2 4.1

tC, 2 stage (S)

tF (s) 35 33 2.2

p0 queue free % 94 85 92

cM capacity (veh/h) 342 811 1334

Direction, Lane # EB1 NB1 SB1

Volume Total 144 437 229

Volume Left 22 102 0

Volume Right 122 0 9

cSH 671 1334 1700

Volume to Capacity 021 008 013

Queue Length 95th (ft) 20 6 0

Control Delay (s) 11.8 2.4 0.0

Lane LOS B A

Approach Delay (s) 11.8 2.4 0.0

Approach LOS B

Intersection Summary

Average Delay 3.4

Intersection Capacity Utilization 50.7% ICU Level of Service

Analysis Period (min) 15
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HCM Unsignalized Intersection Capacity Analysis

1: University Dr & Layton Hall Dr

02/15/2018

A ey v ANt 2 M4
Movement EBL EBT EBR WBL WBT WBR NBL NBT SBL SBT SBR
Lane Configurations s iy ul iy s
Traffic Volume (veh/h) 1 2 3 187 1 153 3 303 104 212 2
Future Volume (Veh/h) 1 2 3 187 1 153 3 303 104 212 2
Sign Control Stop Stop Free Free
Grade 0% 0% 0% 0%
Peak Hour Factor 092 092 092 092 092 092 092 092 092 092 092
Hourly flow rate (vph) 1 2 3 203 1 166 3 329 113 230 2
Pedestrians 3 5 4
Lane Width (ft) 12.0 12.0 12.0
Walking Speed (ft/s) 35 35 35
Percent Blockage 0 0 0
Right turn flare (veh) 2
Median type None None
Median storage veh)
Upstream signal (ft) 640
pX, platoon unblocked
vC, conflicting volume 882 951 234 801 801 338 235 485
vCl1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 882 951 234 801 801 338 235 485
tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1
tC, 2 stage (S)
tF (s) 35 4.0 33 35 4.0 33 2.2 2.2
p0 queue free % 99 99 100 25 100 76 100 89
cM capacity (veh/h) 184 230 803 272 281 698 1328 1073
Direction, Lane # EB1 WB1 NB1 NB2 SBl1
Volume Total 6 370 332 151 345
Volume Left 1 203 3 0 113
Volume Right 3 166 0 151 2
cSH 336 434 1328 1700 1073
Volume to Capacity 002 085 000 009 011
Queue Length 95th (ft) 1 211 0 0 9
Control Delay (s) 159 455 0.1 0.0 3.6
Lane LOS @ E A A
Approach Delay (s) 159 455 0.1 3.6
Approach LOS © E
Intersection Summary
Average Delay 15.1
Intersection Capacity Utilization 60.2% ICU Level of Service
Analysis Period (min) 15
Capstone 01/15/2018 Background PM Peak Synchro 9 Report
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HCM Unsignalized Intersection Capacity Analysis

2: Driveway/Layton Hall Apts & Layton Hall Dr 02/15/2018
A ey v ANt 2 M4

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations Fi Y Fi Y Fi Y Fi Y

Traffic Volume (veh/h) 56 184 9 6 277 14 37 0 16 8 0 30

Future Volume (Veh/h) 56 184 9 6 277 14 37 0 16 8 0 30

Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

Peak Hour Factor 092 092 092 092 092 09 092 092 092 092 092 09

Hourly flow rate (vph) 61 200 10 7 301 15 40 0 17 9 0 33

Pedestrians 13 1

Lane Width (ft) 12.0 12.0

Walking Speed (ft/s) 35 35

Percent Blockage 1 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft) 1052

pX, platoon unblocked

vC, conflicting volume 316 211 684 658 219 680 656 308

vCl1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 316 211 684 658 219 680 656 308

tC, single (s) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2

tC, 2 stage (S)

tF (s) 2.2 2.2 35 4.0 33 35 4.0 33

p0 queue free % 95 99 88 100 98 97 100 95

cM capacity (veh/h) 1244 1358 332 363 810 338 364 732

Direction, Lane # EB1 WB1 NB1 SB1

Volume Total 271 323 57 42

Volume Left 61 7 40 9

Volume Right 10 15 17 33

cSH 1244 1358 403 586

Volume to Capacity 005 001 014 0.07

Queue Length 95th (ft) 4 0 12 6

Control Delay (s) 2.2 02 154 116

Lane LOS A A @ B

Approach Delay (s) 2.2 02 154 116

Approach LOS © B

Intersection Summary

Average Delay 2.9

Intersection Capacity Utilization 49.3% ICU Level of Service A

Analysis Period (min) 15
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HCM Unsignalized Intersection Capacity Analysis

3: Democracy Ln/Health Ctr & Layton Hall Dr 02/15/2018
A ey v ANt 2 M4

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations Fi Y Fi Y Fi Y Fi Y

Traffic Volume (veh/h) 2 212 7 34 293 0 14 1 38 9 1 18

Future Volume (Veh/h) 2 212 7 34 293 0 14 1 38 9 1 18

Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

Peak Hour Factor 092 092 092 092 092 09 092 092 092 092 092 09

Hourly flow rate (vph) 2 230 8 37 318 0 15 1 41 10 1 20

Pedestrians 1 3 2 6

Lane Width (ft) 12.0 12.0 12.0 12.0

Walking Speed (ft/s) 35 35 35 35

Percent Blockage 0 0 0 1

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft) 360

pX, platoon unblocked

vC, conflicting volume 324 240 654 638 239 680 642 325

vCl1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 324 240 654 638 239 680 642 325

tC, single (s) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2

tC, 2 stage (S)

tF (s) 2.2 2.2 35 4.0 33 35 4.0 33

p0 queue free % 100 97 96 100 95 97 100 97

cM capacity (veh/h) 1229 1324 357 380 796 333 378 711

Direction, Lane # EB1 WB1 NB1 SB1

Volume Total 240 355 57 31

Volume Left 2 37 15 10

Volume Right 8 0 41 20

cSH 1229 1324 593 510

Volume to Capacity 0.00 003 010 0.06

Queue Length 95th (ft) 0 2 8 5

Control Delay (s) 0.1 1.1 117 125

Lane LOS A A B B

Approach Delay (s) 0.1 1.1 117 125

Approach LOS B B

Intersection Summary

Average Delay 2.1

Intersection Capacity Utilization 44.1% ICU Level of Service A

Analysis Period (min) 15
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Queues

4: Old Lee Hwy & Layton Hall Dr/Farrcroft Dr 02/15/2018
A T2 N BV S S S 4

Lane Group EBL EBT WBL WBT NBL NBT NBR SBL SBT SBR
Lane Group Flow (vph) 198 84 15 23 52 448 27 28 792 291
vic Ratio 070 026 014 019 020 043 003 005 080 032
Control Delay 574 152 548 393 121 192 01 108 326 7.0
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 574 152 548 393 121 192 01 108 326 7.0
Queue Length 50th (ft) 138 8 11 8 14 213 0 8 511 32
Queue Length 95th (ft) 222 52 34 37 36 351 0 23 #863 99
Internal Link Dist (ft) 280 153 358 327
Turn Bay Length (ft) 200 130 300
Base Capacity (vph) 402 424 388 388 269 1053 883 549 986 905
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 049 020 004 006 019 043 003 005 080 032
Intersection Summary
# 95th percentile volume exceeds capacity, queue may be longer.

Queue shown is maximum after two cycles.
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HCM Signalized Intersection Capacity Analysis

4: Old Lee Hwy & Layton Hall Dr/Farrcroft Dr 02/15/2018
A ey v ANt 2 M4
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations % Ts b Ts % 4 ul % 4 ul
Traffic Volume (vph) 182 12 65 14 11 10 48 412 25 26 729 268
Future Volume (vph) 182 12 65 14 11 10 48 412 25 26 729 268
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.5 6.5 7.3 7.3 6.9 6.9 6.9 6.9 6.9 6.9
Lane Util. Factor 100 1.00 1.00 1.00 100 100 1.00 1.00 100 1.00
Frpb, ped/bikes 100 1.00 100 1.00 100 100 093 100 100 0.96
Flpb, ped/bikes 1.00 1.00 1.00 1.00 100 100 1.00 099 100 1.00
Frt 100 087 100 093 100 100 08 1.00 100 0.5
Flt Protected 095 1.00 095 1.00 095 1.00 1.00 095 100 1.00
Satd. Flow (prot) 1770 1627 1770 1729 1770 1863 1470 1754 1863 1528
Flt Permitted 095 1.00 095 1.00 013 1.00 1.00 043 100 1.00
Satd. Flow (perm) 1770 1627 1770 1729 248 1863 1470 798 1863 1528
Peak-hour factor, PHF 092 092 092 092 09 092 092 092 09 092 092 092
Adj. Flow (vph) 198 13 71 15 12 11 52 448 27 28 792 291
RTOR Reduction (vph) 0 60 0 0 11 0 0 0 13 0 0 102
Lane Group Flow (vph) 198 24 0 15 12 0 52 448 14 28 792 189
Confl. Peds. (#/hr) 5 17 17 5
Turn Type Split NA Split NA pm+pt NA  Perm pm+pt NA  Perm
Protected Phases 4 4 8 8 5 2 1 6
Permitted Phases 2 2 6 6
Actuated Green, G (s) 168 168 4.0 4.0 655 596 59.6 611 574 574
Effective Green, g () 168 168 4.0 4.0 655 596 596 611 574 574
Actuated g/C Ratio 015 0.15 0.04 0.04 059 053 053 055 051 051
Clearance Time () 6.5 6.5 7.3 7.3 6.9 6.9 6.9 6.9 6.9 6.9
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 266 244 63 61 225 994 784 468 957 785
v/s Ratio Prot c0.11  0.01 c0.01 0.01 c0.01 024 0.00 c0.43
v/s Ratio Perm 0.12 001 003 0.12
vic Ratio 0.74  0.10 024  0.20 023 045 002 006 083 024
Uniform Delay, d1 454 409 524 523 168 160 123 120 230 151
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 10.7 0.2 2.0 1.6 0.5 0.3 0.0 0.1 6.0 0.2
Delay (s) 56.1 411 543 539 174 163 123 120 289 152
Level of Service E D D D B B B B C B
Approach Delay (s) 51.7 54.1 16.2 24.9
Approach LOS D D B C
Intersection Summary
HCM 2000 Control Delay 27.0 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 0.74
Actuated Cycle Length (s) 111.7 Sum of lost time (s) 27.6
Intersection Capacity Utilization 67.8% ICU Level of Service ©
Analysis Period (min) 15
¢ Critical Lane Group
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Queues

5: University Dr & Whitehead St/Democracy Ln 02/15/2018
- N < t

Lane Group EBT EBR WBT NBT SBT
Lane Group Flow (vph) 98 73 106 457 428
vic Ratio 020 013 019 036 0.39
Control Delay 10.4 3.8 7.6 8.5 8.8
Queue Delay 0.0 0.0 0.0 0.0 0.0
Total Delay 10.4 3.8 7.6 8.5 8.8
Queue Length 50th (ft) 11 0 8 23 22
Queue Length 95th (ft) 41 18 35 73 71
Internal Link Dist (ft) 497 78 245 560
Turn Bay Length (ft) 80

Base Capacity (vph) 1298 1410 1419 2815 2392
Starvation Cap Reductn 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0
Reduced v/c Ratio 008 005 007 016 0.8

Intersection Summary

Capstone 01/15/2018 Background PM Peak Synchro 9 Report
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HCM Signalized Intersection Capacity Analysis

5: University Dr & Whitehead St/Democracy Ln 02/15/2018
A ey v ANt 2 M4

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations iy ul s Fin Fin

Traffic Volume (vph) 51 40 67 25 38 35 38 360 23 107 255 32

Future Volume (vph) 51 40 67 25 38 35 38 360 23 107 255 32

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (S) 6.0 6.0 6.0 5.0 5.0

Lane Util. Factor 100 1.00 1.00 0.95 0.95

Frpb, ped/bikes 100 098 1.00 1.00 1.00

Flpb, ped/bikes 100 1.00 1.00 1.00 1.00

Frt 100 085 0.95 0.99 0.99

Flt Protected 097  1.00 0.99 1.00 0.99

Satd. Flow (prot) 1812 1558 1749 3487 3437

Flt Permitted 0.77  1.00 0.88 0.88 0.75

Satd. Flow (perm) 1430 1558 1561 3067 2611

Peak-hour factor, PHF 092 092 092 092 09 092 092 092 09 092 092 092

Adj. Flow (vph) 55 43 73 27 41 38 41 391 25 116 277 35

RTOR Reduction (vph) 0 0 54 0 28 0 0 7 0 0 12 0

Lane Group Flow (vph) 0 98 19 0 78 0 0 450 0 0 416 0

Confl. Peds. (#/hr) 10 10 13 12 12 13

Turn Type Perm NA Perm Perm NA Perm NA Perm NA

Protected Phases 4 8 2 6

Permitted Phases 4 4 8 2 6

Actuated Green, G (s) 6.6 6.6 6.6 8.3 8.3

Effective Green, g (s) 6.6 6.6 6.6 8.3 8.3

Actuated g/C Ratio 025 0.25 0.25 0.32 0.32

Clearance Time () 6.0 6.0 6.0 5.0 5.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 364 397 397 982 836

v/s Ratio Prot

v/s Ratio Perm c0.07  0.01 0.05 0.15 c0.16

vic Ratio 027  0.05 0.20 0.46 0.50

Uniform Delay, d1 7.7 7.3 7.6 7.0 7.1

Progression Factor 1.00 1.00 1.01 1.00 1.00

Incremental Delay, d2 0.4 0.0 0.2 0.3 0.5

Delay (s) 8.1 7.3 7.9 7.4 7.6

Level of Service A A A A A

Approach Delay (s) 7.8 7.9 7.4 7.6

Approach LOS A A A A

Intersection Summary

HCM 2000 Control Delay 7.6 HCM 2000 Level of Service A

HCM 2000 Volume to Capacity ratio 0.40

Actuated Cycle Length (s) 25.9 Sum of lost time (s) 11.0

Intersection Capacity Utilization 51.0% ICU Level of Service A

Analysis Period (min) 15

¢ Critical Lane Group
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HCM Unsignalized Intersection Capacity Analysis

6: Chain Bridge Rd & Whitehead St 02/15/2018
v St o2

Movement WBL WBR NBT NBR SBL SBT

Lane Configurations L 4 'l iy

Traffic Volume (veh/h) 65 47 511 110 55 626

Future Volume (Veh/h) 65 47 511 110 55 626

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 092 092 092 092 092 092

Hourly flow rate (vph) 71 51 555 120 60 680

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 1355 555 675

vCl1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 1355 555 675

tC, single (s) 6.4 6.2 4.1

tC, 2 stage (S)

tF (s) 35 33 2.2

p0 queue free % 54 90 93

cM capacity (veh/h) 154 531 916

Direction, Lane # WB1 NB1 NB2 SB1

Volume Total 122 555 120 740

Volume Left 71 0 0 60

Volume Right 51 0 120 0

cSH 219 1700 1700 916

Volume to Capacity 056 033 007 0.07

Queue Length 95th (ft) 76 0 0 5

Control Delay (s) 40.3 0.0 0.0 17

Lane LOS E A

Approach Delay (s) 40.3 0.0 17

Approach LOS E

Intersection Summary

Average Delay 4.0

Intersection Capacity Utilization 79.4% ICU Level of Service

Analysis Period (min) 15
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HCM Unsignalized Intersection Capacity Analysis

7: Chain Bridge Rd & Kenmore St 02/15/2018
v St o2

Movement WBL WBR NBT NBR SBL SBT

Lane Configurations % ul Ts % 4

Traffic Volume (veh/h) 8 73 606 12 108 646

Future Volume (Veh/h) 8 73 606 12 108 646

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 092 092 092 092 092 092

Hourly flow rate (vph) 9 79 659 13 117 702

Pedestrians 16

Lane Width (ft) 12.0

Walking Speed (ft/s) 35

Percent Blockage 2

Right turn flare (veh) 2

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 1618 682 688

vCl1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 1618 682 688

tC, single (s) 6.4 6.2 4.1

tC, 2 stage (S)

tF (s) 35 33 2.2

p0 queue free % 91 82 87

cM capacity (veh/h) 97 443 892

Direction, Lane # WB1 NB1 SB1 SB2

Volume Total 88 672 117 702

Volume Left 9 0 117 0

Volume Right 79 13 0 0

cSH 494 1700 892 1700

Volume to Capacity 018 040 013 041

Queue Length 95th (ft) 16 0 11 0

Control Delay (s) 18.0 0.0 9.6 0.0

Lane LOS C A

Approach Delay (s) 18.0 0.0 14

Approach LOS ©

Intersection Summary

Average Delay 1.7

Intersection Capacity Utilization 52.0% ICU Level of Service

Analysis Period (min) 15

Capstone 01/15/2018 Background PM Peak Synchro 9 Report
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HCM Unsignalized Intersection Capacity Analysis

8: University Dr & Kenmore St 02/15/2018
2 T N I T

Movement EBL EBR NBL NBT SBT SBR

Lane Configurations L 4‘ Ts

Traffic Volume (veh/h) 13 107 164 292 211 11

Future Volume (Veh/h) 13 107 164 292 211 11

Sign Control Stop Free  Free

Grade 0% 0% 0%

Peak Hour Factor 092 092 092 092 092 092

Hourly flow rate (vph) 14 116 178 317 229 12

Pedestrians 3

Lane Width (ft) 12.0

Walking Speed (ft/s) 35

Percent Blockage 0

Right turn flare (veh)

Median type None  None

Median storage veh)

Upstream signal (ft) 868

pX, platoon unblocked

vC, conflicting volume 911 238 244

vCl1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 911 238 244

tC, single () 6.4 6.2 4.1

tC, 2 stage (S)

tF (s) 35 33 2.2

p0 queue free % 95 85 86

cM capacity (veh/h) 263 799 1318

Direction, Lane # EB1 NB1 SB1

Volume Total 130 495 241

Volume Left 14 178 0

Volume Right 116 0 12

cSH 655 1318 1700

Volume to Capacity 020 014 014

Queue Length 95th (ft) 18 12 0

Control Delay (s) 11.9 3.8 0.0

Lane LOS B A

Approach Delay (s) 11.9 3.8 0.0

Approach LOS B

Intersection Summary

Average Delay 4.0

Intersection Capacity Utilization 53.7% ICU Level of Service

Analysis Period (min) 15

Capstone 01/15/2018 Background PM Peak Synchro 9 Report
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APPENDIX H
EXISTING DRIVEWAY COUNT DATA







Wells & Associates,Inc

McLean, Virginia

Turning Movement Count - Total Vehicles

PROJECT: Capstone - GMU Housing DATE: 12/6/2017 SOUTHBOUND ROAD: Site Entrance - West
W+A JOB NO: 7302 DAY: Wednesday NORTHBOUND ROAD: 0
INTERSECTION: Democracy Ln. & Site Entr.- West WEATHER: clear WESTBOUND ROAD: Democracy Lane
LOCATION: City of Fairfax,VA COUNTED BY: Ramiz EASTBOUND ROAD: Democracy Lane
INPUTED BY: agan
Southbound Westbound Northbound Eastbound North  East
Time Site Entrance - West Democracy Lane 0 Democracy Lane & & Total
Period Right  Thru Left  Total PHF Right  Thru Left  Totall PHF Right  Thru Left  Totall PHF Right  Thru Left Totall PHF [ South West

15 Minute Volumes

6:00 AM - 6:15 AM | | 2 2 2
6:15AM - 6:30 AM | 2 6 2 8 10 10
6:30 AM - 6:45 AM 5 5 5 5
6:45AM - 7:00 AM 2 2 5 5 7 7
7:00 AM  -7:15 AM | | 2 2 7 | 8 | 10 1
7:15AM  -7:30 AM 4 | 5 14 | 15 20 20
7:30 AM - 7:45 AM | | | 2 3 9 5 14 | 17 18
7:45 AM - 8:00 AM 2 2 4 12 6 18 22 22
8:00 AM -8:15AM 2 4 6 16 7 23 29 29
8:15AM  -8:30 AM 2 9 1 17 2 19 30 30
8:30 AM - 845 AM 2 2 4 4 14 6 20 2 24 26
8:45 AM - 9:00 AM | 7 8 23 4 27 35 35
9:00 AM - 9:15 AM 3 | 4 | 1 12 18 5 23 4 35 39
9:15AM - 9:30 AM | | | 5 6 23 2 25 | 31 32
9:30 AM - 9:45 AM 6 2 8 | 12 13 12 5 17 8 30 38
9:45 AM - 10:00 AM 3 3 2 4 6 24 7 31 3 37 40
3:00 PM 3:15PM 6 6 12 | 13 19 19
3:15 PM 3:30 PM 4 | 5 | 14 15 1 3 14 5 29 34
3:30 PM 3:45 PM 5 2 7 | 12 13 1 3 14 7 27 34
3:45 PM 4:00 PM 6 3 9 | 10 1 12 | 13 9 24 33
4:00 PM 4:15 PM 4 4 | 23 24 1 5 16 4 40 44
4:15 PM 4:30 PM 4 | 5 3 15 18 19 2 21 5 39 44
4:30 PM 4:45 PM 6 4 10 14 14 13 3 16 10 30 40
4:45 PM 5:00 PM 4 | 5 17 17 9 9 5 26 31
5:00 PM 5:15PM 8 8 2 35 37 5 | 6 8 43 51
5:15 PM 5:30 PM 3 3 3 21 24 10 2 12 3 36 39
5:30 PM 5:45 PM 9 2 1 2 1 13 5 4 9 1 22 33
5:45 PM 6:00 PM 2 2 | 21 22 9 3 12 2 34 36
6:00 PM 6:15 PM 3 2 5 | 25 26 4 4 5 30 35
6:15 PM 6:30 PM | | 6 6 9 2 1 | 17 18
6:30 PM 6:45 PM 3 3 | 7 8 8 | 9 3 17 20
6:45 PM 7:00 PM | | 2 8 8 3 4 7 2 15 17
Total 80 0 20 100 35 311 0 346 0 0 0 0 0 357 89 446 100 792 892
One Hour Volumes

6:00 AM - 7:00 AM | 3 4 0.5 17 3 20 0.625 24 24
6:15AM  -7:15 AM | | 0.25 | 5 6 0.75 23 3 26 | 0.8125 | 32 33
6:30 AM - 7:30 AM | | 0.25 4 5 9 0.45 31 2 33 0.55 | 42 43
6:45 AM - 7:45 AM 2 2 0.5 5 7 12 0.6 35 7 42 0.7 2 54 56
7:00 AM - 8:00 AM 2 2 0.5 7 7 14 0.7 42 13 55(0.7639 2 69 71
7:15AM  -8:15 AM | | 0.25 9 9 18 0.75 51 19 70 | 0.7609 | 88 89
7:30 AM - 8:30 AM | | 0.25 7 17 24 | 0.5455 54 20 74 | 0.8043 | 98 99
7:45 AM - 8:45 AM 2 2 0.25 6 19 25 | 0.5682 59 21 80 [ 0.8696 2 105 107
8:00 AM - 9:00 AM 2 2 0.25 5 24 29 | 0.6591 70 19 89 | 0.8241 2 118 120
8:15AM  -9:15 AM 5 | 6| 0375 4 31 35(0.7292 72 17 89 | 0.8241 6 124 130
8:30 AM - 9:30 AM 6 | 7104375 3 27 30| 0.625 78 17 95 | 0.8796 7 125 132
8:45 AM - 9:45 AM 10 3 13 0.4063 4 35 39 0.75 76 16 92 (08519 13 131 144
9:00 AM 10:00 AM 13 3 16 0.5 5 32 37(07115 77 19 96 | 0.7742 16 133 149
3:00 PM 4:00 PM 15 6 21 (05833 3 42 45 0.75 46 8 54 [ 0.9643 21 99 120
3:15 PM 4:15PM 19 6 25 | 0.6944 4 59 63 | 0.6563 45 12 57 | 0.8906 25 120 145
3:30 PM 4:30 PM 19 6 25 | 0.6944 6 60 66 | 0.6875 53 1 6407619 25 130 155
3:45 PM 4:45 PM 20 8 28 0.7 5 62 67 | 0.6979 55 1 66 | 0.7857 28 133 161
4:00 PM 5:00 PM 18 6 24 0.6 4 69 73 | 0.7604 52 10 62 (0.7381 24 135 159
4:15 PM 5:15PM 22 6 28 0.7 5 8l 86 | 0.5811 46 6 52| 0.619 28 138 166
4:30 PM 5:30 PM 21 5 26 0.65 5 87 92 (06216 37 6 43106719 26 135 161
4:45 PM 5:45 PM 24 3 27 (06136 7 84 91 [0.6149 29 7 36 0.75 27 127 154
5:00 PM 6:00 PM 22 2 24 | 0.5455 8 88 96 | 0.6486 29 10 39 (08125 24 135 159
5:15 PM 6:15 PM 17 4 21 (04773 7 78 85 (08173 28 9 37(0.7708 21 122 143
5:30 PM 6:30 PM 15 4 19104318 4 63 67 | 0.6442 27 9 36 0.75 19 103 122
5:45 PM 6:45 PM 9 2 1 0.55 3 59 62 | 0.5962 30 6 36 0.75 1 98 109
6:00 PM 7:00 PM 8 3 1 0.55 2 46 48| 04615 24 7 31 [0.7045 1 79 90




Wells & Associates,Inc

McLean, Virginia

Turning Movement Count - Total Vehicles

PROJECT: Capstone - GMU Housing DATE: 12/6/2017 SOUTHBOUND ROAD: Site Entrance - East
W+A JOB NO: 7302 DAY: Wednesday NORTHBOUND ROAD: 0
INTERSECTION: Democracy Ln. & Site Entr.- East WEATHER: clear WESTBOUND ROAD: Democracy Lane
LOCATION: City of Fairfax,VA COUNTED BY: Ramiz EASTBOUND ROAD: Democracy Lane
INPUTED BY: agan
Southbound Westbound Northbound Eastbound North  East
Time Site Entrance - East Democracy Lane 0 Democracy Lane & & Total
Period Right  Thru Left  Total PHF Right  Thru Left  Totall PHF Right  Thru Left  Totall PHF Right  Thru Left Totall PHF [ South West

15 Minute Volumes

6:00 AM - 6:15 AM | | | | 2 2
6:15AM - 6:30 AM | 2 2 2
6:30 AM - 6:45 AM | | | |
6:45AM - 7:00 AM 4 4 4 4
7:00 AM  -7:15 AM 7 7 7 7
7:15AM  -7:30 AM | 10 2 12 | 12 13
7:30 AM - 7:45 AM | | 3 3 4 4
7:45 AM - 8:00 AM | 2 2 4 5 | 6 | 10 1
8:00 AM -8:15AM | | 10 10 1 1
8:15AM  -8:30 AM 3 3 | | 7 | 8 3 9 12
8:30 AM - 845 AM 7 | 8 8 8
8:45 AM - 9:00 AM 2 2 18 | 19 21 21
9:00 AM - 9:15 AM | 3 4 12 | 13 17 17
9:15AM - 9:30 AM | | 9 | 10 1 1l
9:30 AM - 9:45 AM | 3 3 4 2 6 | 9 10
9:45 AM - 10:00 AM | | | | 2 8 2 10 | 12 13
3:00 PM 3:15PM 4 4 4 2 6 10 10
3:15 PM 3:30 PM 3 3 6 2 3 5 5 5 6 10 16
3:30 PM 3:45 PM 2 | 3 7 7 6 6 3 13 16
3:45 PM 4:00 PM 5 5 7 2 9 14 14
4:00 PM 4:15 PM 6 4 10 | 10 1 3 3 10 14 24
4:15 PM 4:30 PM | | 9 9 14 | 15 | 24 25
4:30 PM 4:45 PM 2 2 | 7 8 7 3 10 2 18 20
4:45 PM 5:00 PM 3 | 4 9 9 10 10 4 19 23
5:00 PM 5:15PM 6 | 7 12 12 3 2 5 7 17 24
5:15 PM 5:30 PM 5 | 6 3 3 6 6 6 9 15
5:30 PM 5:45 PM | | | 4 5 2 2 | 7 8
5:45 PM 6:00 PM 2 2 | 9 10 5 | 6 2 16 18
6:00 PM 6:15 PM | | 5 5 3 2 5 | 10 1
6:15 PM 6:30 PM | | 4 | 5 6 6
6:30 PM 6:45 PM | | | 3 4 2 2 | 6 7
6:45 PM 7:00 PM 2 2 3 | 4 6 6
Total 37 0 14 51 13 107 0 120 0 0 0 0 0 191 28 219 51 339 390
One Hour Volumes

6:00 AM - 7:00 AM | | 0.25 7 | 8 0.5 9 9
6:15AM  -7:15 AM 13 | 14 0.5 14 14
6:30 AM - 7:30 AM | | 0.25 22 2 24 0.5 | 24 25
6:45 AM - 7:45 AM | | 0.25 | | 0.25 24 2 26 | 0.5417 | 27 28
7:00 AM - 8:00 AM | | 2 0.5 2 3 5103125 25 3 28 | 0.5833 2 33 35
7:15AM  -8:15 AM | | 2 0.5 2 4 6| 0375 28 3 31 [0.6458 2 37 39
7:30 AM - 8:30 AM 3 | 410.3333 3 4 7104375 25 2 27| 0.675 4 34 38
7:45 AM - 8:45 AM 3 | 410.3333 3 3 6| 0375 29 3 32 0.8 4 38 42
8:00 AM - 9:00 AM 3 3 0.25 | 3 4 0.5 42 3 45| 0.5921 3 49 52
8:15AM  -9:15 AM 3 3 0.25 2 5 7104375 44 4 48| 0.6316 3 55 58
8:30 AM - 9:30 AM 2 5 7104375 46 4 50 [ 0.6579 57 57
8:45 AM - 9:45 AM | | 0.25 2 8 10| 0.625 43 5 48| 0.6316 | 58 59
9:00 AM 10:00 AM | | 2 0.5 3 7 10| 0.625 33 6 39 0.75 2 49 51
3:00 PM 4:00 PM 5 4 9| 0375 2 19 21 0.75 22 4 26 | 0.7222 9 47 56
3:15 PM 4:15PM 1 8 19| 0475 3 25 28 | 0.6364 21 2 23 | 0.6389 19 51 70
3:30 PM 4:30 PM 9 5 14 0.35 | 31 32(0.7273 30 3 33 0.55 14 65 79
3:45 PM 4:45 PM 9 4 13| 0325 2 31 33 0.75 31 6 37 (06167 13 70 83
4:00 PM 5:00 PM 12 5 17| 0425 2 35 37 | 0.8409 34 4 38 (06333 17 75 92
4:15 PM 5:15PM 12 2 14 0.5 | 37 3807917 34 6 40 | 0.6667 14 78 92
4:30 PM 5:30 PM 16 3 191 0.6786 | 31 32 (0.6667 26 5 31| 0775 19 63 82
4:45 PM 5:45 PM 15 3 18| 0.6429 | 28 29 | 0.6042 21 2 23| 0.575 18 52 70
5:00 PM 6:00 PM 14 2 1605714 2 28 30| 0.625 16 3 19107917 16 49 65
5:15 PM 6:15 PM 9 | 10| 04167 2 21 23| 0.575 16 3 19107917 10 42 52
5:30 PM 6:30 PM 4 4 0.5 2 19 21| 0.525 14 4 18 0.75 4 39 43
5:45 PM 6:45 PM 3 | 4 0.5 2 18 20 0.5 14 4 18 0.75 4 38 42
6:00 PM 7:00 PM | | 2 0.5 | 1 12 0.6 12 4 16 0.8 2 28 30




Wells & Associates,Inc

McLean, Virginia

Turning Movement Count - Total Vehicles

PROJECT: Capstone - GMU Housing DATE: 12/6/2017 SOUTHBOUND ROAD: Shared Driveway
W+A JOB NO: 7302 DAY: Wednesday NORTHBOUND ROAD: Shared Driveway
INTERSECTION: Interparcel access # 10 WEATHER: clear WESTBOUND ROAD: Parking Entrance
LOCATION: City of Fairfax,VA COUNTED BY: Abdul EASTBOUND ROAD: 0
INPUTED BY: agan
Southbound Westbound Northbound Eastbound North  East
Time Shared Driveway Parking Entrance Shared Driveway 0 & & Total
Period Right  Thru Left  Total PHF Right  Thru Left  Totall PHF Right  Thru Left  Totall PHF Right  Thru Left Totall PHF [ South West
15 Minute Volumes
6:00 AM - 6:15 AM 2 2 2 2
6:15AM - 6:30 AM | | | 2
6:30 AM - 6:45 AM 2 2 2 2
6:45AM - 7:00 AM
7:00 AM  -7:15 AM | | | | | | 2
7:15AM  -7:30 AM 2 2 | | 3 3
7:30 AM - 7:45 AM | | | | | | 2
7:45 AM - 8:00 AM | | 2 2 3 3 4 2 6
8:00 AM -8:15AM | | |
8:15AM  -8:30 AM | | | | | | 2
8:30 AM - 845 AM 2 2 | | 2 2 4 | 5
8:45 AM - 9:00 AM
9:00 AM - 9:15 AM | | | | 2 3 3
9:15AM - 9:30 AM 3 3 | | 4 4
9:30 AM - 9:45 AM | | | |
9:45 AM - 10:00 AM 2 4 6 | | 6 | 7
3:00 PM 3:15PM | | 2 3 3 2 3 5
3:15 PM 3:30 PM | | 3 | 4 | 4 5
3:30 PM 3:45 PM | | 3 | 4 | 2 4 6
3:45 PM 4:00 PM 2 2 2 2
4:00 PM 4:15 PM | | 2 2 2 2 3 2 5
4:15 PM 4:30 PM | 2 3 2 2 2 2 4 7 2 9
4:30 PM 4:45 PM | 2 3 | 2 | | 2 5 2 7
4:45 PM 5:00 PM 4 2 6 2 2 6 2 8
5:00 PM 5:15PM | | | | 2 2
5:15 PM 5:30 PM 2 2 3 3 2 3 5
5:30 PM 5:45 PM | 2 | | | | 3 | 4
5:45 PM 6:00 PM 4 4 2 2 4 2 6
6:00 PM 6:15 PM | | | | | | 2
6:15 PM 6:30 PM 2 2 | 2 3
6:30 PM 6:45 PM | | | |
6:45 PM 7:00 PM | | | |
Total 0 17 32 49 37 0 5 42 8 14 0 22 0 0 0 0 71 42 113
One Hour Volumes
6:00 AM - 7:00 AM 5 5| 0.625 | | 0.25 | 5 6
6:15AM  -7:15 AM | | 0.25 4 4 0.5 | | 0.25 2 4 6
6:30 AM - 7:30 AM 2 | 3| 0375 3 3| 0375 | | 0.25 4 3 7
6:45 AM - 7:45 AM 2 2 4 0.5 2 2 0.5 | | 0.25 5 2 7
7:00 AM - 8:00 AM 2 3 5| 0.625 4 4 0.5 4 410.3333 9 4 13
7:15AM  -8:15 AM 2 2 4 0.5 3 | 4 0.5 4 410.3333 8 4 12
7:30 AM - 8:30 AM | 2 3 0.75 4 | 5| 0.625 3 3 0.25 6 5 1
7:45 AM - 8:45 AM 3 | 4 0.5 4 | 5| 0.625 5 5|04l167 9 5 14
8:00 AM - 9:00 AM 3 3| 0375 2 | 3 0.75 2 2 0.25 5 3 8
8:15AM  -9:15 AM 3 | 4 0.5 2 2 0.5 | 3 4 0.5 8 2 10
8:30 AM - 9:30 AM 2 4 6 0.5 | | 0.25 2 3 5| 0.625 1 | 12
8:45 AM - 9:45 AM | 4 5|04167 2 | 3| 0375 8 8
9:00 AM 10:00 AM 3 8 11]0.4583 | | 0.25 2 | 3| 0375 14 | 15
3:00 PM 4:00 PM 2 4 6 0.75 9 2 11]0.6875 | | 0.25 7 1 18
3:15 PM 4:15 PM | 4 5| 0.625 8 2 10| 0.625 2 | 3| 0375 8 10 18
3:30 PM 4:30 PM 2 5 710.5833 7 | 8 0.5 4 3 7104375 14 8 22
3:45 PM 4:45 PM 2 7 9 0.75 5 | 6 0.75 5 3 8 0.5 17 6 23
4:00 PM 5:00 PM 6 7 13105417 7 | 8 | 5 3 8 0.5 21 8 29
4:15 PM 5:15 PM 6 7 13105417 5 | 6 0.75 3 4 7| 0.4375 20 6 26
4:30 PM 5:30 PM 5 7 12 0.5 6 | 70.5833 | 2 3| 0375 15 7 22
4:45 PM 5:45 PM 5 6 11]0.4583 6 6 0.5 2 2 0.5 13 6 19
5:00 PM 6:00 PM | 8 91 0.5625 6 6 0.5 2 2 0.5 1 6 17
5:15 PM 6:15 PM | 8 9| 0.5625 7 70.5833 | | 0.25 10 7 17
5:30 PM 6:30 PM | 6 7104375 6 6 0.75 | | 2 0.5 9 6 15
5:45 PM 6:45 PM 5 5103125 5 | 6 0.75 | | 0.25 6 6 12
6:00 PM 7:00 PM 2 2 0.5 3 | 4 0.5 | | 0.25 3 4 7
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HCM Unsignalized Intersection Capacity Analysis

1: University Dr & Layton Hall Dr

02/12/2018

A ey v ANt 2 M4
Movement EBL EBT EBR WBL WBT WBR NBL NBT SBL SBT SBR
Lane Configurations s iy ul iy s
Traffic Volume (veh/h) 4 3 4 108 0 131 0 272 109 204 1
Future Volume (Veh/h) 4 3 4 108 0 131 0 272 109 204 1
Sign Control Stop Stop Free Free
Grade 0% 0% 0% 0%
Peak Hour Factor 092 092 092 092 092 092 092 092 092 092 092
Hourly flow rate (vph) 4 3 4 117 0 142 0 296 118 222 1
Pedestrians 3 7
Lane Width (ft) 12.0 12.0
Walking Speed (ft/s) 35 35
Percent Blockage 0 1
Right turn flare (veh) 2
Median type None None
Median storage veh)
Upstream signal (ft) 640
pX, platoon unblocked
vC, conflicting volume 828 956 226 767 765 303 226 494
vCl1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 828 956 226 767 765 303 226 494
tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1
tC, 2 stage (S)
tF (s) 35 4.0 33 35 4.0 33 2.2 2.2
p0 queue free % 98 99 100 59 100 81 100 89
cM capacity (veh/h) 212 227 812 284 293 732 1339 1062
Direction, Lane # EB1 WB1 NB1 NB2 SB1
Volume Total 11 259 296 191 341
Volume Left 4 117 0 0 118
Volume Right 4 142 0 191 1
cSH 297 628 1339 1700 1062
Volume to Capacity 0.04 041 000 011 o011
Queue Length 95th (ft) 3 50 0 0 9
Control Delay (s) 176 180 0.0 0.0 3.8
Lane LOS C C A
Approach Delay (s) 176 180 0.0 3.8
Approach LOS © ©
Intersection Summary
Average Delay 5.6
Intersection Capacity Utilization 53.8% ICU Level of Service
Analysis Period (min) 15
Capstone 01/15/2018 Total Future AM Peak Synchro 9 Report

WFJ

Page 1



HCM Unsignalized Intersection Capacity Analysis

2: Driveway/Layton Hall Apts & Layton Hall Dr 02/12/2018
A ey v ANt 2 M4

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations Fi Y Fi Y Fi Y Fi Y

Traffic Volume (veh/h) 14 239 36 20 179 4 10 0 21 14 0 58

Future Volume (Veh/h) 14 239 36 20 179 4 10 0 21 14 0 58

Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

Peak Hour Factor 092 092 092 092 092 09 092 092 092 092 092 092

Hourly flow rate (vph) 15 260 39 22 195 4 11 0 23 15 0 63

Pedestrians 1 5

Lane Width (ft) 12.0 12.0

Walking Speed (ft/s) 35 35

Percent Blockage 0 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft) 1052

pX, platoon unblocked

vC, conflicting volume 199 304 618 558 286 574 575 197

vCl1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 199 304 618 558 286 574 575 197

tC, single (s) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2

tC, 2 stage (S)

tF (s) 2.2 2.2 35 4.0 33 35 4.0 33

p0 queue free % 99 98 97 100 97 96 100 93

cM capacity (veh/h) 1373 1251 360 424 749 405 414 844

Direction, Lane # EB1 WB1 NB1 SB1

Volume Total 314 221 34 78

Volume Left 15 22 11 15

Volume Right 39 4 23 63

cSH 1373 1251 555 699

Volume to Capacity 001 002 006 011

Queue Length 95th (ft) 1 1 5 9

Control Delay (s) 0.5 09 119 108

Lane LOS A A B B

Approach Delay (s) 0.5 09 119 108

Approach LOS B B

Intersection Summary

Average Delay 2.5

Intersection Capacity Utilization 29.6% ICU Level of Service A

Analysis Period (min) 15
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HCM Unsignalized Intersection Capacity Analysis

3: Democracy Ln/Health Ctr & Layton Hall Dr 02/12/2018
A ey v ANt 2 M4

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations Fi Y Fi Y Fi Y Fi Y

Traffic Volume (veh/h) 13 289 17 24 183 4 8 0 26 2 0 8

Future Volume (Veh/h) 13 289 17 24 183 4 8 0 26 2 0 8

Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

Peak Hour Factor 092 092 092 092 092 09 092 092 092 092 092 092

Hourly flow rate (vph) 14 314 18 26 199 4 9 0 28 2 0 9

Pedestrians 2 2

Lane Width (ft) 12.0 12.0

Walking Speed (ft/s) 35 35

Percent Blockage 0 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft) 360

pX, platoon unblocked

vC, conflicting volume 205 334 615 610 325 634 617 203

vCl1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 205 334 615 610 325 634 617 203

tC, single (s) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2

tC, 2 stage (S)

tF (s) 2.2 2.2 35 4.0 33 35 4.0 33

p0 queue free % 99 98 98 100 96 99 100 99

cM capacity (veh/h) 1364 1223 388 395 715 366 391 836

Direction, Lane # EB1 WB1 NB1 SB1

Volume Total 346 229 37 11

Volume Left 14 26 9 2

Volume Right 18 4 28 9

cSH 1364 1223 593 678

Volume to Capacity 001 002 006 0.02

Queue Length 95th (ft) 1 2 5 1

Control Delay (s) 0.4 1.1 115 104

Lane LOS A A B B

Approach Delay (s) 0.4 1.1 115 104

Approach LOS B B

Intersection Summary

Average Delay 15

Intersection Capacity Utilization 29.5% ICU Level of Service A

Analysis Period (min) 15

Capstone 01/15/2018 Total Future AM Peak Synchro 9 Report
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Queues

4: Old Lee Hwy & Layton Hall Dr/Farrcroft Dr 02/12/2018
A T2 N BV S S S 4

Lane Group EBL EBT WBL WBT NBL NBT NBR SBL SBT SBR
Lane Group Flow (vph) 285 60 12 97 50 525 11 24 487 167
vic Ratio 065 014 008 045 016 067 002 008 073 026
Control Delay 441 176 478 206 149 287 00 142 351 4.7
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 441 176 478 206 149 287 00 142 351 4.7
Queue Length 50th (ft) 155 9 7 6 16 225 0 8 266 0
Queue Length 95th (ft) #350 50 28 59 38 454 0 22 415 42
Internal Link Dist (ft) 280 153 358 327
Turn Bay Length (ft) 200 130 300
Base Capacity (vph) 511 512 494 512 337 1166 995 344 1166 1022
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 056 012 002 019 015 045 001 007 042 016
Intersection Summary
# 95th percentile volume exceeds capacity, queue may be longer.

Queue shown is maximum after two cycles.
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HCM Signalized Intersection Capacity Analysis
4: Old Lee Hwy & Layton Hall Dr/Farrcroft Dr

02/12/2018

A ey v ANt 2 M4
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations % Ts b Ts % 4 ul % 4 ul
Traffic Volume (vph) 262 18 37 11 9 80 46 483 10 22 448 154
Future Volume (vph) 262 18 37 11 9 80 46 483 10 22 448 154
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.5 6.5 7.3 7.3 6.9 6.9 6.9 6.9 6.9 6.9
Lane Util. Factor 100 1.00 100 1.00 100 100 1.00 1.00 100 1.00
Frpb, ped/bikes 100 1.00 100 1.00 100 100 09 100 100 0.97
Flpb, ped/bikes 100 1.00 100 1.00 100 100 1.00 1.00 100 1.00
Frt 100 0.90 100 087 100 100 08 1.00 100 0.5
Flt Protected 095 1.00 095 1.00 095 1.00 100 095 100 1.00
Satd. Flow (prot) 1770 1676 1770 1612 1770 1863 1519 1767 1863 1539
Flt Permitted 095 1.00 095 1.00 025 1.00 1.00 028 100 1.00
Satd. Flow (perm) 1770 1676 1770 1612 462 1863 1519 523 1863 1539
Peak-hour factor, PHF 092 092 092 092 09 092 092 09 092 092 092 092
Adj. Flow (vph) 285 20 40 12 10 87 50 525 11 24 487 167
RTOR Reduction (vph) 0 31 0 0 82 0 0 0 7 0 0 106
Lane Group Flow (vph) 285 29 0 12 15 0 50 525 4 24 487 61
Confl. Peds. (#/hr) 3 8 8 3
Turn Type Split NA Split NA pm+pt NA  Perm pm+pt NA  Perm
Protected Phases 4 4 8 8 1 6 5 2
Permitted Phases 6 6 2 2
Actuated Green, G (s) 223 223 5.5 5.5 429 377 377 371 348 3438
Effective Green, g () 223 223 55 55 429 377 377 371 348 3438
Actuated g/C Ratio 023 0.23 0.06 0.06 045 040 040 039 036 0.36
Clearance Time () 6.5 6.5 7.3 7.3 6.9 6.9 6.9 6.9 6.9 6.9
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 413 391 102 92 279 736 600 233 679 561
v/s Ratio Prot c0.16  0.02 0.01 ¢0.01 c0.01 c0.28 0.00 0.26
v/s Ratio Perm 0.07 000 004 0.04
vic Ratio 069 0.08 012 0.16 018 071 001 010 072 o011
Uniform Delay, d1 334 285 426 428 168 243 175 191 261 200
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 4.9 0.1 0.5 0.8 0.3 3.3 0.0 0.2 3.6 0.1
Delay (s) 383 286 432 436 171 276 175 193 297 201
Level of Service D C D D B C B B C C
Approach Delay (s) 36.6 43.6 26.5 27.0
Approach LOS D D C C
Intersection Summary
HCM 2000 Control Delay 29.8 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 0.65
Actuated Cycle Length (s) 954 Sum of lost time (S) 27.6
Intersection Capacity Utilization 67.7% ICU Level of Service C
Analysis Period (min) 15
¢ Critical Lane Group
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Queues

5: University Dr & Whitehead St/Democracy Ln 02/12/2018
- N < t

Lane Group EBT EBR WBT NBT SBT
Lane Group Flow (vph) 160 58 76 410 343
vic Ratio 032 009 015 032 030
Control Delay 11.0 3.8 8.4 8.6 8.3
Queue Delay 0.0 0.0 0.0 0.0 0.0
Total Delay 11.0 3.8 8.4 8.6 8.3
Queue Length 50th (ft) 17 0 7 22 17
Queue Length 95th (ft) 64 16 31 63 52
Internal Link Dist (ft) 497 78 245 560
Turn Bay Length (ft) 80

Base Capacity (vph) 1221 1410 1237 2965 2676
Starvation Cap Reductn 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0
Reduced v/c Ratio 013 0.04 006 014 013

Intersection Summary

Capstone 01/15/2018 Total Future AM Peak Synchro 9 Report
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HCM Signalized Intersection Capacity Analysis

5: University Dr & Whitehead St/Democracy Ln 02/12/2018
A ey v ANt 2 M4

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations iy ul s Fin Fin

Traffic Volume (vph) 113 34 53 37 23 10 11 327 40 40 231 45

Future Volume (vph) 113 34 53 37 23 10 11 327 40 40 231 45

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (S) 6.0 6.0 6.0 5.0 5.0

Lane Util. Factor 100 1.00 1.00 0.95 0.95

Frpb, ped/bikes 1.00 0.99 1.00 1.00 1.00

Flpb, ped/bikes 100 1.00 1.00 1.00 1.00

Frt 100 085 0.98 0.98 0.98

Flt Protected 096  1.00 0.97 1.00 0.99

Satd. Flow (prot) 1794 1561 1778 3470 3430

Flt Permitted 0.73  1.00 0.75 0.93 0.85

Satd. Flow (perm) 1352 1561 1371 3247 2928

Peak-hour factor, PHF 092 092 092 092 09 092 092 09 092 092 092 092

Adj. Flow (vph) 123 37 58 40 25 11 12 355 43 43 251 49

RTOR Reduction (vph) 0 0 41 0 8 0 0 16 0 0 23 0

Lane Group Flow (vph) 0 160 17 0 68 0 0 394 0 0 320 0

Confl. Peds. (#/hr) 5 5 3 5 5 3

Turn Type Perm NA Perm Perm NA Perm NA Perm NA

Protected Phases 8 4 2 6

Permitted Phases 8 8 4 2 6

Actuated Green, G (s) 7.5 7.5 7.5 7.7 7.7

Effective Green, g (s) 7.5 7.5 7.5 7.7 7.7

Actuated g/C Ratio 029 0.29 0.29 0.29 0.29

Clearance Time () 6.0 6.0 6.0 5.0 5.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 387 446 392 954 860

v/s Ratio Prot

v/s Ratio Perm c0.12  0.01 0.05 c0.12 0.11

vic Ratio 041  0.04 0.17 0.41 0.37

Uniform Delay, d1 7.6 6.7 7.0 7.4 7.3

Progression Factor 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.7 0.0 0.2 0.3 0.3

Delay (s) 8.3 6.8 7.2 7.7 7.6

Level of Service A A A A A

Approach Delay (s) 7.9 7.2 7.7 7.6

Approach LOS A A A A

Intersection Summary

HCM 2000 Control Delay 7.7 HCM 2000 Level of Service A

HCM 2000 Volume to Capacity ratio 0.41

Actuated Cycle Length (s) 26.2 Sum of lost time (S) 11.0

Intersection Capacity Utilization 46.5% ICU Level of Service A

Analysis Period (min) 15

¢ Critical Lane Group
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HCM Unsignalized Intersection Capacity Analysis

6: Chain Bridge Rd & Whitehead St 02/12/2018
v St o2

Movement WBL WBR NBT NBR SBL SBT

Lane Configurations L 4 'l iy

Traffic Volume (veh/h) 39 21 754 126 52 620

Future Volume (Veh/h) 39 21 754 126 52 620

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 092 092 092 092 092 092

Hourly flow rate (vph) 42 23 820 137 57 674

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 1608 820 957

vCl1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 1608 820 957

tC, single (s) 6.4 6.2 4.1

tC, 2 stage (S)

tF (s) 35 33 2.2

p0 queue free % 60 94 92

cM capacity (veh/h) 106 375 719

Direction, Lane # WB1 NB1 NB2 SB1

Volume Total 65 820 137 731

Volume Left 42 0 0 57

Volume Right 23 0 137 0

cSH 142 1700 1700 719

Volume to Capacity 046 048 008 0.08

Queue Length 95th (ft) 52 0 0 6

Control Delay (s) 50.0 0.0 0.0 2.1

Lane LOS E A

Approach Delay (s) 50.0 0.0 2.1

Approach LOS E

Intersection Summary

Average Delay 2.7

Intersection Capacity Utilization 85.7% ICU Level of Service

Analysis Period (min) 15
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HCM Unsignalized Intersection Capacity Analysis

7: Chain Bridge Rd & Kenmore St 02/12/2018
v St o2

Movement WBL WBR NBT NBR SBL SBT

Lane Configurations % ul Ts % 4

Traffic Volume (veh/h) 9 24 832 29 102 638

Future Volume (Veh/h) 9 24 832 29 102 638

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 092 092 092 092 092 092

Hourly flow rate (vph) 10 26 904 32 111 693

Pedestrians 1

Lane Width (ft) 12.0

Walking Speed (ft/s) 35

Percent Blockage 0

Right turn flare (veh) 2

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 1836 921 937

vCl1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 1836 921 937

tC, single (s) 6.4 6.2 4.1

tC, 2 stage (S)

tF (s) 35 33 2.2

p0 queue free % 86 92 85

cM capacity (veh/h) 71 328 730

Direction, Lane # WB1 NB1 SB1 SB2

Volume Total 36 936 111 693

Volume Left 10 0 111 0

Volume Right 26 32 0 0

cSH 254 1700 730 1700

Volume to Capacity 014 055 015 041

Queue Length 95th (ft) 12 0 13 0

Control Delay (s) 30.1 0.0 108 0.0

Lane LOS D B

Approach Delay (s) 30.1 0.0 15

Approach LOS D

Intersection Summary

Average Delay 1.3

Intersection Capacity Utilization 64.5% ICU Level of Service

Analysis Period (min) 15
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HCM Unsignalized Intersection Capacity Analysis

8: University Dr & Kenmore St 02/12/2018
2 T N I T

Movement EBL EBR NBL NBT SBT SBR

Lane Configurations L 4‘ Ts

Traffic Volume (veh/h) 20 111 96 312 203 8

Future Volume (Veh/h) 20 111 96 312 203 8

Sign Control Stop Free  Free

Grade 0% 0% 0%

Peak Hour Factor 092 092 092 092 092 092

Hourly flow rate (vph) 22 121 104 339 221 9

Pedestrians 2

Lane Width (ft) 12.0

Walking Speed (ft/s) 35

Percent Blockage 0

Right turn flare (veh)

Median type None  None

Median storage veh)

Upstream signal (ft) 868

pX, platoon unblocked

vC, conflicting volume 774 228 232

vCl1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 774 228 232

tC, single (s) 6.4 6.2 4.1

tC, 2 stage (S)

tF (s) 35 33 2.2

p0 queue free % 93 85 92

cM capacity (veh/h) 337 810 1333

Direction, Lane # EB1 NB1 SB1

Volume Total 143 443 230

Volume Left 22 104 0

Volume Right 121 0 9

cSH 667 1333 1700

Volume to Capacity 021 008 014

Queue Length 95th (ft) 20 6 0

Control Delay (s) 11.9 2.5 0.0

Lane LOS B A

Approach Delay (s) 11.9 2.5 0.0

Approach LOS B

Intersection Summary

Average Delay 3.4

Intersection Capacity Utilization 51.0% ICU Level of Service

Analysis Period (min) 15
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HCM Unsignalized Intersection Capacity Analysis

9: Democracy Ln & Site Entr 02/12/2018
— N ¢ T N

Movement EBT EBR WBL WBT NBL NBR

Lane Configurations Ts 4‘ L

Sign Control Stop Stop  Stop

Traffic Volume (vph) 9 48 0 4 19 30

Future Volume (vph) 9 48 0 4 19 30

Peak Hour Factor 092 092 092 092 092 092

Hourly flow rate (vph) 10 52 0 4 21 33

Direction, Lane # EB1 WB1 NB1

Volume Total (vph) 62 4 54

Volume Left (vph) 0 0 21

Volume Right (vph) 52 0 33

Hadj (s) 047 003 -0.25

Departure Headway (s) 35 4.1 3.8

Degree Utilization, x 0.06 0.00 0.6

Capacity (veh/h) 994 860 927

Control Delay (s) 6.8 7.1 7.0

Approach Delay (s) 6.8 7.1 7.0

Approach LOS A A A

Intersection Summary

Delay 6.9

Level of Service A

Intersection Capacity Utilization 13.4% ICU Level of Service

Analysis Period (min) 15
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HCM Unsignalized Intersection Capacity Analysis

10: Democracy Ln & New N-S St 02/12/2018
A AN S

Movement EBL EBT WBT WBR SBL SBR

Lane Configurations iy Ts L

Traffic Volume (veh/h) 1 38 1 0 2 3

Future Volume (Veh/h) 1 38 1 0 2 3

Sign Control Free  Free Stop

Grade 0% 0% 0%

Peak Hour Factor 092 092 092 092 092 092

Hourly flow rate (vph) 1 41 1 0 2 3

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None  None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 1 44 1

vCl1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 1 44 1

tC, single (s) 4.1 6.4 6.2

tC, 2 stage (S)

tF (s) 2.2 35 33

p0 queue free % 100 100 100

cM capacity (veh/h) 1622 966 1084

Direction, Lane # EB1 WB1 SB1

Volume Total 42 1 5

Volume Left 1 0 2

Volume Right 0 0 3

cSH 1622 1700 1033

Volume to Capacity 0.00 0.00 0.00

Queue Length 95th (ft) 0 0 0

Control Delay (s) 0.2 0.0 8.5

Lane LOS A A

Approach Delay (s) 0.2 0.0 8.5

Approach LOS A

Intersection Summary

Average Delay 1.0

Intersection Capacity Utilization 13.3% ICU Level of Service

Analysis Period (min) 15
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HCM Unsignalized Intersection Capacity Analysis

11: New N-S St & Layton Hall Dr 02/12/2018
— N ¥ TN 7

Movement EBT EBR WBL WBT NBL NBR

Lane Configurations Ts 4‘ L

Traffic Volume (veh/h) 262 0 1 199 0 3

Future Volume (Veh/h) 262 0 1 199 0 3

Sign Control Free Free  Stop

Grade 0% 0% 0%

Peak Hour Factor 092 092 092 092 092 092

Hourly flow rate (vph) 285 0 1 216 0 3

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft) 790

pX, platoon unblocked

vC, conflicting volume 285 503 285

vCl1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 285 503 285

tC, single (s) 4.1 6.4 6.2

tC, 2 stage (S)

tF (s) 2.2 35 33

p0 queue free % 100 100 100

cM capacity (veh/h) 1277 528 754

Direction, Lane # EB1 WB1 NB1

Volume Total 285 217 3

Volume Left 0 1 0

Volume Right 0 0 3

cSH 1700 1277 754

Volume to Capacity 017 0.00 0.00

Queue Length 95th (ft) 0 0 0

Control Delay (s) 0.0 0.0 9.8

Lane LOS A A

Approach Delay (s) 0.0 0.0 9.8

Approach LOS A

Intersection Summary

Average Delay 0.1

Intersection Capacity Utilization 23.8% ICU Level of Service

Analysis Period (min) 15
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HCM Unsignalized Intersection Capacity Analysis

1: University Dr & Layton Hall Dr

02/12/2018

A ey v ANt 2 M4
Movement EBL EBT EBR WBL WBT WBR NBL NBT SBL SBT SBR
Lane Configurations s iy ul iy s
Traffic Volume (veh/h) 1 2 3 187 1 159 3 301 109 212 2
Future Volume (Veh/h) 1 2 3 187 1 159 3 301 109 212 2
Sign Control Stop Stop Free Free
Grade 0% 0% 0% 0%
Peak Hour Factor 092 092 092 092 092 092 092 092 092 092 092
Hourly flow rate (vph) 1 2 3 203 1 173 3 327 118 230 2
Pedestrians 3 5 4
Lane Width (ft) 12.0 12.0 12.0
Walking Speed (ft/s) 35 35 35
Percent Blockage 0 0 0
Right turn flare (veh) 2
Median type None None
Median storage veh)
Upstream signal (ft) 640
pX, platoon unblocked
vC, conflicting volume 894 954 234 809 809 336 235 478
vCl1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 894 954 234 809 809 336 235 478
tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1
tC, 2 stage (S)
tF (s) 35 4.0 33 35 4.0 33 2.2 2.2
p0 queue free % 99 99 100 24 100 75 100 89
cM capacity (veh/h) 178 228 803 268 277 700 1328 1079
Direction, Lane # EB1 WB1 NB1 NB2 SB1
Volume Total 6 377 330 146 350
Volume Left 1 203 3 0 118
Volume Right 3 173 0 146 2
cSH 331 434 1328 1700 1079
Volume to Capacity 0.02 087 000 009 011
Queue Length 95th (ft) 1 221 0 0 9
Control Delay (s) 16.1 478 0.1 0.0 3.7
Lane LOS @ E A A
Approach Delay (s) 16.1 478 0.1 3.7
Approach LOS © E
Intersection Summary
Average Delay 16.1
Intersection Capacity Utilization 60.4% ICU Level of Service
Analysis Period (min) 15
Capstone 01/15/2018 Total Future PM Peak Synchro 9 Report
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HCM Unsignalized Intersection Capacity Analysis

2: Driveway/Layton Hall Apts & Layton Hall Dr 02/12/2018
A ey v ANt 2 M4

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations Fi Y Fi Y Fi Y Fi Y

Traffic Volume (veh/h) 56 179 14 29 277 14 43 0 39 8 0 30

Future Volume (Veh/h) 56 179 14 29 277 14 43 0 39 8 0 30

Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

Peak Hour Factor 092 092 092 092 092 09 092 092 092 092 092 092

Hourly flow rate (vph) 61 195 15 32 301 15 47 0 42 9 0 33

Pedestrians 13 1

Lane Width (ft) 12.0 12.0

Walking Speed (ft/s) 35 35

Percent Blockage 1 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft) 1051

pX, platoon unblocked

vC, conflicting volume 316 211 731 706 216 752 706 308

vCl1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 316 211 731 706 216 752 706 308

tC, single (s) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2

tC, 2 stage (S)

tF (s) 2.2 2.2 35 4.0 33 35 4.0 33

p0 queue free % 95 98 85 100 95 97 100 95

cM capacity (veh/h) 1244 1358 304 335 812 289 335 732

Direction, Lane # EB1 WB1 NB1 SB1

Volume Total 271 348 89 42

Volume Left 61 32 47 9

Volume Right 15 15 42 33

cSH 1244 1358 431 551

Volume to Capacity 005 002 021 0.08

Queue Length 95th (ft) 4 2 19 6

Control Delay (s) 2.2 09 155 121

Lane LOS A A @ B

Approach Delay (s) 2.2 09 155 121

Approach LOS © B

Intersection Summary

Average Delay 3.7

Intersection Capacity Utilization 44.0% ICU Level of Service A

Analysis Period (min) 15
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HCM Unsignalized Intersection Capacity Analysis

3: Democracy Ln/Health Ctr & Layton Hall Dr 02/12/2018
A ey v ANt 2 M4

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations Fi Y Fi Y Fi Y Fi Y

Traffic Volume (veh/h) 2 234 7 41 320 0 14 1 42 9 1 18

Future Volume (Veh/h) 2 234 7 41 320 0 14 1 42 9 1 18

Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

Peak Hour Factor 092 092 092 092 092 09 092 092 092 092 092 092

Hourly flow rate (vph) 2 254 8 45 348 0 15 1 46 10 1 20

Pedestrians 1 3 2 6

Lane Width (ft) 12.0 12.0 12.0 12.0

Walking Speed (ft/s) 35 35 35 35

Percent Blockage 0 0 0 1

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft) 360

pX, platoon unblocked

vC, conflicting volume 354 264 724 708 263 756 712 355

vCl1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 354 264 724 708 263 756 712 355

tC, single (s) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2

tC, 2 stage (S)

tF (s) 2.2 2.2 35 4.0 33 35 4.0 33

p0 queue free % 100 97 95 100 94 97 100 97

cM capacity (veh/h) 1198 1298 319 344 772 292 342 684

Direction, Lane # EB1 WB1 NB1 SB1

Volume Total 264 393 62 31

Volume Left 2 45 15 10

Volume Right 8 0 46 20

cSH 1198 1298 566 467

Volume to Capacity 0.00 003 011 0.07

Queue Length 95th (ft) 0 3 9 5

Control Delay (s) 0.1 12 121 133

Lane LOS A A B B

Approach Delay (s) 0.1 12 121 133

Approach LOS B B

Intersection Summary

Average Delay 2.2

Intersection Capacity Utilization 47.2% ICU Level of Service A

Analysis Period (min) 15
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Queues

4: Old Lee Hwy & Layton Hall Dr/Farrcroft Dr 02/12/2018
A T2 N BV S S S 4

Lane Group EBL EBT WBL WBT NBL NBT NBR SBL SBT SBR
Lane Group Flow (vph) 218 91 15 23 63 448 27 28 792 317
vic Ratio 073 027 014 019 025 043 003 005 08 035
Control Delay 58.4 144 551 393 131 197 01 111 340 7.2
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 584 144 551 393 131 197 01 111 340 7.2
Queue Length 50th (ft) 154 8 11 9 18 219 0 8 531 36
Queue Length 95th (ft) 244 54 34 37 42 351 0 23 #863 106
Internal Link Dist (ft) 280 153 358 327
Turn Bay Length (ft) 200 130 300
Base Capacity (vph) 401 427 387 387 259 1040 874 538 971 903
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 054 021 004 006 024 043 003 005 08 035
Intersection Summary
# 95th percentile volume exceeds capacity, queue may be longer.

Queue shown is maximum after two cycles.
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HCM Signalized Intersection Capacity Analysis

4: Old Lee Hwy & Layton Hall Dr/Farrcroft Dr 02/12/2018
A ey v ANt 2 M4
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations % Ts b Ts % 4 ul % 4 ul
Traffic Volume (vph) 201 12 72 14 11 10 58 412 25 26 729 292
Future Volume (vph) 201 12 72 14 11 10 58 412 25 26 729 292
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.5 6.5 7.3 7.3 6.9 6.9 6.9 6.9 6.9 6.9
Lane Util. Factor 100 1.00 100 1.00 100 100 1.00 1.00 100 1.00
Frpb, ped/bikes 100 1.00 100 1.00 100 100 093 1.00 100 0.6
Flpb, ped/bikes 100 1.00 100 1.00 100 100 1.00 099 100 1.00
Frt 1.00 087 100 093 100 100 08 1.00 100 0.5
Flt Protected 095 1.00 095 1.00 095 1.00 100 095 100 1.00
Satd. Flow (prot) 1770 1623 1770 1729 1770 1863 1469 1754 1863 1527
Flt Permitted 095 1.00 095 1.00 012 1.00 1.00 043 100 1.00
Satd. Flow (perm) 1770 1623 1770 1729 233 1863 1469 792 1863 1527
Peak-hour factor, PHF 092 092 092 092 09 092 092 09 092 092 092 092
Adj. Flow (vph) 218 13 78 15 12 11 63 448 27 28 792 317
RTOR Reduction (vph) 0 66 0 0 11 0 0 0 13 0 0 113
Lane Group Flow (vph) 218 25 0 15 12 0 63 448 14 28 792 204
Confl. Peds. (#/hr) 5 17 17 5
Turn Type Split NA Split NA pm+pt NA  Perm pm+pt NA  Perm
Protected Phases 4 4 8 8 5 2 1 6
Permitted Phases 2 2 6 6
Actuated Green, G (s) 179 179 4.0 4.0 652 592 592 606 569 569
Effective Green, g () 179 179 4.0 4.0 652 592 592 606 569 569
Actuated g/C Ratio 0.16 0.16 0.04 0.04 058 053 053 054 051 051
Clearance Time () 6.5 6.5 7.3 7.3 6.9 6.9 6.9 6.9 6.9 6.9
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 281 258 62 61 217 981 773 458 943 773
v/s Ratio Prot c0.12  0.02 c0.01 0.01 c0.02 024 0.00 c0.43
v/s Ratio Perm 0.15 001 003 0.13
vic Ratio 0.78  0.10 024 0.20 029 046 002 006 084 0.26
Uniform Delay, d1 453 404 527 527 177 166 127 125 238 158
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 12.6 0.2 2.0 1.6 0.7 0.3 0.0 0.1 6.7 0.2
Delay (s) 57.9 405 548 543 185 169 127 125 305 16.0
Level of Service E D D D B B B B C B
Approach Delay (s) 52.8 54.5 16.9 26.0
Approach LOS D D B C
Intersection Summary
HCM 2000 Control Delay 28.2 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 0.76
Actuated Cycle Length (s) 112.4 Sum of lost time (S) 27.6
Intersection Capacity Utilization 77.2% ICU Level of Service D
Analysis Period (min) 15
¢ Critical Lane Group
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Queues

5: University Dr & Whitehead St/Democracy Ln 02/12/2018
- N < t

Lane Group EBT EBR WBT NBT SBT
Lane Group Flow (vph) 121 73 139 498 428
v/c Ratio 0.25 0.13 0.27 0.33 0.34
Control Delay 10.8 3.8 9.7 8.1 8.6
Queue Delay 00 00 00 00 00
Total Delay 10.8 3.8 9.7 8.1 8.6
Queue Length 50th (ft) 14 0 14 25 23
Queue Length 95th (ft) 48 18 49 77 71
Internal Link Dist (ft) 497 78 245 560
Turn Bay Length (ft) 80

Base Capacity (vph) 1319 1398 1331 2808 2310
Starvation Cap Reductn 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0
Reduced v/c Ratio 0.09 0.05 0.10 0.18 0.19

Intersection Summary

Capstone 01/15/2018 Total Future PM Peak Synchro 9 Report
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HCM Signalized Intersection Capacity Analysis

5: University Dr & Whitehead St/Democracy Ln 02/12/2018
A ey v ANt 2 M4

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations iy ul s Fin Fin

Traffic Volume (vph) 51 61 67 50 51 28 38 360 61 107 255 32

Future Volume (vph) 51 61 67 50 51 28 38 360 61 107 255 32

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (S) 6.0 6.0 6.0 5.0 5.0

Lane Util. Factor 100 1.00 1.00 0.95 0.95

Frpb, ped/bikes 100 098 1.00 1.00 1.00

Flpb, ped/bikes 100 1.00 1.00 1.00 1.00

Frt 100 085 0.97 0.98 0.99

Flt Protected 098 1.00 0.98 1.00 0.99

Satd. Flow (prot) 1821 1557 1771 3439 3436

Flt Permitted 0.79  1.00 0.82 0.89 0.73

Satd. Flow (perm) 1467 1557 1481 3079 2535

Peak-hour factor, PHF 092 092 092 092 09 092 092 09 092 092 092 092

Adj. Flow (vph) 55 66 73 54 55 30 41 391 66 116 277 35

RTOR Reduction (vph) 0 0 56 0 18 0 0 18 0 0 10 0

Lane Group Flow (vph) 0 121 17 0 121 0 0 480 0 0 418 0

Confl. Peds. (#/hr) 10 10 13 12 12 13

Turn Type Perm NA Perm Perm NA Perm NA Perm NA

Protected Phases 4 8 2 6

Permitted Phases 4 4 8 2 6

Actuated Green, G (s) 6.9 6.9 6.9 11.8 11.8

Effective Green, g (s) 6.9 6.9 6.9 11.8 11.8

Actuated g/C Ratio 023 0.23 0.23 0.40 0.40

Clearance Time () 6.0 6.0 6.0 5.0 5.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 340 361 344 1223 1007

v/s Ratio Prot

v/s Ratio Perm c0.08  0.01 0.08 0.16 c0.16

vic Ratio 036 0.05 0.35 0.39 0.41

Uniform Delay, d1 95 8.8 9.5 6.4 6.5

Progression Factor 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.6 0.1 0.6 0.2 0.3

Delay (s) 10.2 8.9 10.1 6.6 6.7

Level of Service B A B A A

Approach Delay (s) 9.7 10.1 6.6 6.7

Approach LOS A B A A

Intersection Summary

HCM 2000 Control Delay 7.5 HCM 2000 Level of Service A

HCM 2000 Volume to Capacity ratio 0.39

Actuated Cycle Length (s) 29.7 Sum of lost time (S) 11.0

Intersection Capacity Utilization 53.5% ICU Level of Service A

Analysis Period (min) 15

¢ Critical Lane Group
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HCM Unsignalized Intersection Capacity Analysis

6: Chain Bridge Rd & Whitehead St 02/12/2018
v St o2

Movement WBL WBR NBT NBR SBL SBT

Lane Configurations L 4 'l iy

Traffic Volume (veh/h) 74 51 511 124 61 626

Future Volume (Veh/h) 74 51 511 124 61 626

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 092 092 092 092 092 092

Hourly flow rate (vph) 80 55 555 135 66 680

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 1367 555 690

vCl1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 1367 555 690

tC, single (s) 6.4 6.2 4.1

tC, 2 stage (S)

tF (s) 35 33 2.2

p0 queue free % 47 90 93

cM capacity (veh/h) 150 531 905

Direction, Lane # WB1 NB1 NB2 SB1

Volume Total 135 555 135 746

Volume Left 80 0 0 66

Volume Right 55 0 135 0

cSH 212 1700 1700 905

Volume to Capacity 0.64 033 008 0.07

Queue Length 95th (ft) 94 0 0 6

Control Delay (s) 47.6 0.0 0.0 1.9

Lane LOS E A

Approach Delay (s) 47.6 0.0 1.9

Approach LOS E

Intersection Summary

Average Delay 5.0

Intersection Capacity Utilization 80.4% ICU Level of Service

Analysis Period (min) 15
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HCM Unsignalized Intersection Capacity Analysis

7: Chain Bridge Rd & Kenmore St 02/12/2018
v St o2

Movement WBL WBR NBT NBR SBL SBT

Lane Configurations % ul Ts % 4

Traffic Volume (veh/h) 8 73 611 12 109 652

Future Volume (Veh/h) 8 73 611 12 109 652

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 092 092 092 092 092 092

Hourly flow rate (vph) 9 79 664 13 118 709

Pedestrians 16

Lane Width (ft) 12.0

Walking Speed (ft/s) 35

Percent Blockage 2

Right turn flare (veh) 2

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 1632 686 693

vCl1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 1632 686 693

tC, single (s) 6.4 6.2 4.1

tC, 2 stage (S)

tF (s) 35 33 2.2

p0 queue free % 91 82 87

cM capacity (veh/h) 95 440 888

Direction, Lane # WB1 NB1 SB1 SB2

Volume Total 88 677 118 709

Volume Left 9 0 118 0

Volume Right 79 13 0 0

cSH 491 1700 888 1700

Volume to Capacity 018 040 013 042

Queue Length 95th (ft) 16 0 11 0

Control Delay (s) 18.2 0.0 9.7 0.0

Lane LOS C A

Approach Delay (s) 18.2 0.0 14

Approach LOS ©

Intersection Summary

Average Delay 1.7

Intersection Capacity Utilization 52.3% ICU Level of Service

Analysis Period (min) 15
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HCM Unsignalized Intersection Capacity Analysis

8: University Dr & Kenmore St 02/12/2018
2 T N I T

Movement EBL EBR NBL NBT SBT SBR

Lane Configurations L 4‘ Ts

Traffic Volume (veh/h) 13 108 164 296 214 11

Future Volume (Veh/h) 13 108 164 296 214 11

Sign Control Stop Free  Free

Grade 0% 0% 0%

Peak Hour Factor 092 092 092 092 092 092

Hourly flow rate (vph) 14 117 178 322 233 12

Pedestrians 3

Lane Width (ft) 12.0

Walking Speed (ft/s) 35

Percent Blockage 0

Right turn flare (veh)

Median type None  None

Median storage veh)

Upstream signal (ft) 868

pX, platoon unblocked

vC, conflicting volume 920 242 248

vCl1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 920 242 248

tC, single (s) 6.4 6.2 4.1

tC, 2 stage (S)

tF (s) 35 33 2.2

p0 queue free % 95 85 86

cM capacity (veh/h) 259 795 1314

Direction, Lane # EB1 NB1 SB1

Volume Total 131 500 245

Volume Left 14 178 0

Volume Right 117 0 12

cSH 651 1314 1700

Volume to Capacity 020 014 014

Queue Length 95th (ft) 19 12 0

Control Delay (s) 11.9 3.8 0.0

Lane LOS B A

Approach Delay (s) 11.9 3.8 0.0

Approach LOS B

Intersection Summary

Average Delay 3.9

Intersection Capacity Utilization 54.1% ICU Level of Service

Analysis Period (min) 15
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HCM Unsignalized Intersection Capacity Analysis

9: Democracy Ln & Site Entr 02/12/2018
— N ¢ T N

Movement EBT EBR WBL WBT NBL NBR

Lane Configurations Ts 4‘ L

Sign Control Stop Stop  Stop

Traffic Volume (vph) 12 61 36 13 67 32

Future Volume (vph) 12 61 36 13 67 32

Peak Hour Factor 092 092 092 092 092 092

Hourly flow rate (vph) 13 66 39 14 73 35

Direction, Lane # EB1 WB1 NB1

Volume Total (vph) 79 53 108

Volume Left (vph) 0 39 73

Volume Right (vph) 66 0 35

Hadj (s) 047 018 -0.03

Departure Headway (s) 3.7 4.4 4.1

Degree Utilization, x 0.08 006 012

Capacity (veh/h) 932 794 835

Control Delay (s) 7.1 7.7 7.7

Approach Delay (s) 7.1 7.7 7.7

Approach LOS A A A

Intersection Summary

Delay 7.5

Level of Service A

Intersection Capacity Utilization 21.7% ICU Level of Service

Analysis Period (min) 15
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HCM Unsignalized Intersection Capacity Analysis

10: Democracy Ln & New N-S St 02/12/2018
A AN S

Movement EBL EBT WBT WBR SBL SBR

Lane Configurations iy Ts L

Traffic Volume (veh/h) 4 40 45 0 0 4

Future Volume (Veh/h) 4 40 45 0 0 4

Sign Control Free  Free Stop

Grade 0% 0% 0%

Peak Hour Factor 092 092 092 092 092 092

Hourly flow rate (vph) 4 43 49 0 0 4

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None  None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 49 100 49

vCl1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 49 100 49

tC, single (s) 4.1 6.4 6.2

tC, 2 stage (S)

tF (s) 2.2 35 33

p0 queue free % 100 100 100

cM capacity (veh/h) 1558 896 1020

Direction, Lane # EB1 WB1 SB1

Volume Total 47 49 4

Volume Left 4 0 0

Volume Right 0 0 4

cSH 1558 1700 1020

Volume to Capacity 0.00 0.03 0.00

Queue Length 95th (ft) 0 0 0

Control Delay (s) 0.6 0.0 8.5

Lane LOS A A

Approach Delay (s) 0.6 0.0 8.5

Approach LOS A

Intersection Summary

Average Delay 0.6

Intersection Capacity Utilization 15.4% ICU Level of Service

Analysis Period (min) 15
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HCM Unsignalized Intersection Capacity Analysis

11: New N-S St & Layton Hall Dr 02/12/2018
— N ¥ TN 7

Movement EBT EBR WBL WBT NBL NBR

Lane Configurations Ts 4‘ L

Traffic Volume (veh/h) 226 0 4 300 0 4

Future Volume (Veh/h) 226 0 4 300 0 4

Sign Control Free Free  Stop

Grade 0% 0% 0%

Peak Hour Factor 092 092 092 092 092 092

Hourly flow rate (vph) 246 0 4 326 0 4

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft) 792

pX, platoon unblocked

vC, conflicting volume 246 580 246

vCl1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 246 580 246

tC, single (s) 4.1 6.4 6.2

tC, 2 stage (S)

tF (s) 2.2 35 33

p0 queue free % 100 100 99

cM capacity (veh/h) 1320 475 793

Direction, Lane # EB1 WB1 NB1

Volume Total 246 330 4

Volume Left 0 4 0

Volume Right 0 0 4

cSH 1700 1320 793

Volume to Capacity 014 000 001

Queue Length 95th (ft) 0 0 0

Control Delay (s) 0.0 0.1 9.6

Lane LOS A A

Approach Delay (s) 0.0 0.1 9.6

Approach LOS A

Intersection Summary

Average Delay 0.1

Intersection Capacity Utilization 29.0% ICU Level of Service

Analysis Period (min) 15
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