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Executive Summary

This Traffic Impact Analysis (TIA) examines the proposed partial redevelopment of the City of
Harrisonburg block bounded by South Main Street, Martin Luther King, Jr Way (MLK), East Grace
Street and South Mason Street. The parcels on the site comprise approximately 7.4 acres within the
‘North Campus’ of James Madison University (JMU). The proposed redevelopment project includes the
construction of Madison Hotel & Conference Center (by dpM Partners, with participation from the City
of Harrisonburg and JMU) and the Mason Street Parking Deck (by JMU).

The hotel will reside nearest South Main Street, and is presently slated to include 205 rooms and an
approximate 26.5K GSF conference center. Aside from service areas, all parking for the hotel and
conference center will be served from the Mason Street Parking Deck. Service access is proposed from
MLK with probable connection through the site to East Grace Street. A patron drop-off loop with two
points of access is proposed along South Main Street.

The Mason Street Parking Deck is proposed to house approximately 1,000 spaces. All spaces will be
angled and aisles will be marked to promote one-way traffic flow within the structure. Partial access
(right-in, right-out) is proposed on MLK, just to the east of the hotel site. This entry-exit will access the
parking structure’s lowest floor. Additional, full access is proposed on South Mason Street, and will
access the structure’s third floor.

This study evaluated the proposed development’s effect on all intersections bordering on the affected city block,
three of which are presently signalized. Basis of intersection analysis is calculable controlled delay and
associated levels of service, along with queueing lengths experienced at approach lane groups. Further,
pedestrian/transit accommodations were examined and a crash analysis of the corridor was performed.

This study found that the proposed development has a significant impact on the surrounding roadway network,
necessitating multiple roadway improvements for mitigation. Recommended roadway improvements resulting
from this study are as follows:

1) Addition of 150’ right-turn lane with 100’ taper to northbound approach of S Main & MLK
2) Addition of 200’ left-turn lane with 100’ taper to eastbound approach of MLK & S Mason
3) Addition of 200’ left-turn lane with 100’ taper to westbound approach of MLK & S Mason
4) Channelize eastbound right-turns from West Grace to allow right-turns on red (RTOR)

5) Provide dual westbound left-turn lanes on East Grace with 200’ storage, 200’ taper

6) Incorporate 10-second leading pedestrian phase to north-south crossing at MLK & Main

This study also examined the impact of a potential closure of the southern portion of South Mason Street,
between its intersection with East Grace and the proposed points of access for the parking deck. This closure, if
enacted, would have a significant impact on the adjacent signalized intersections that would not easily be
mitigated through additional roadway improvements. Closure would also have a negative impact on existing
bus routes with service points in the vicinity. Due to the adverse impacts anticipated, it is the opinion of this
analysis that such a closure not be enacted. Alternative measures of protecting pedestrian movements within the
vicinity of South Mason & East Grace should be explored instead.

The crash analysis showed a predominance of rear-end collisions, typical of congested areas with extended

queues. No further mitigation, beyond those measures already mentioned, is recommended as a result of this
analysis.
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It is further recommended that significant measures be incorporated along South Mason to properly
channel pedestrian flows to designated crossings. The southeast pedestrian entrance to the parking deck
should be well marked to deter pedestrians from entering at vehicular entrances, a physical barrier (semi-
transparent fence, preferably) should be installed between sidewalk and curb to prevent uncontrolled
crossings, and mid-block crossing points should be limited to one to avoid conflicts with entering / exiting
/ queueing vehicles in the vicinity. The mid-block crosswalk should be well marked, possibly with a
speed tray or inlaid flashing markers and signage.

In sum, it is the opinion of this TIA that the impacts of the proposed development can satisfactorily be mitigated
by the measures stated.
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INTRODUCTION
Existing and Proposed Site Usage

This Traffic Impact Analysis (TIA) examines the proposed partial redevelopment of the City of
Harrisonburg block bounded by South Main Street, Martin Luther King, Jr Way (MLK), East Grace
Street and South Mason Street. The parcels on the site comprise approximately 7.4 acres within the
‘North Campus’ of James Madison University (JMU). A vicinity map of the site can be found as Figure 1
below.

Site

Figure 1 - Vicinity Map (not to scale)

Presently, various buildings slated for demolition house the University’s Office of Public Affairs, other
temporary offices, and limited multi-family residential units; all such uses are slated for relocation or
removal altogether as part of the redevelopment project. Existing surface parking, aside from that directly
associated with Madison Hall, will also be demolished to make room for the new proposed structures.
Madison Hall (former RMH Cancer Center) is currently being renovated, and will house admissions
programs, international programs, and various graduate school / administrative offices once complete.

The proposed redevelopment project includes the construction of Madison Hotel & Conference Center
(by dpM Partners, with participation from the City of Harrisonburg and JMU) and the Mason Street
Parking Deck (by JMU). The hotel will reside nearest South Main Street, and is presently slated to
include 205 rooms. The nearly 26.5 GSF conference center is planned to house two ballrooms, three
meeting rooms, and five conference rooms. Aside from service areas, all parking for the hotel and
conference center will be served from the Mason Street Parking Deck. Service access is proposed from
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MLK with probable connection through the site to East Grace Street. A patron drop-off loop with two
points of access is proposed along South Main Street.

The Mason Street Parking Deck is proposed to house approximately 1,000 spaces. All spaces will be
angled and aisles will be marked to promote one-way traffic flow within the structure. Partial access
(right-in, right-out) is proposed on MLK, just to the east of the hotel site. This entry-exit will access the
parking structure’s lowest floor. Additional, full access is proposed on South Mason Street, and will
access the structure’s third floor.

Current agreements indicate that 300 of the deck’s 1,000 spaces will be reserved for the hotel and
conference center’s usage, and are to be located on the lower floors. As such, a majority of the hotel’s
patronage is anticipated to utilize the MLK partial access. The remainder of the deck’s 700 spaces will
serve a combination of JMU’s staff and students, though the ratio of which has yet to be determined. As
these spaces will occupy the upper floors of the parking structure, a majority of their traffic is anticipated
to utilize the full access on South Mason Street.

A preliminary conceptual plan of development for the city block can be found as Figure 2, below.

Figure 2 - Preliminary Conceptual Plan of Development
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Scope of Study

Prior to collecting/processing data for the TIA, a pre-analysis meeting was held with the City of
Harrisonburg and JMU on November 20, 2014 to determine the scope and basic assumptions for the
analysis. Through this scoping meeting, it was determined that the following existing intersections within
the immediate vicinity of the proposed development were to be included in the analysis (signalized
intersections shown in italics):

*  South Main Street & Martin Luther King, Jr. Way

*  South Main Street & East Grace Street

*  Martin Luther King, Jr. Way & South Mason Street
*  South Mason Street & East Grace Street

A crash analysis was also proposed within the study area, to be completed by the City and incorporated in
a later section of this report.

Traffic origin-destination splits were discussed during the scoping meeting, and were finalized afterwards
by the author. Traffic growth rates were also reviewed at the meeting and established as 1.4% (global),
matching projected population growth rates of the City.

An analysis period was set as the year 2016. This was determined to be the absolute soonest a project of
this size and nature could be built out to completion, and thus the most conservative, yet rational, period
of analysis. A six-year post-buildout analysis year was also required, per local industry standard and City
request.

No background roadway improvements were assumed to be completed during the study period, nor were
any additional background developments that substantially affect local traffic patterns or growth.

The finalized scoping form, along with attachments, that was used as the basis of this report can be found
as Appendix A.

ANALYSIS OF EXISTING CONDITIONS (2014)

Methodology

Intersection movement counts were collected by the City of Harrisonburg Public Works department
during weekday AM and PM peak hours. All raw traffic count data for the existing year can be found as
Appendix B of this report.

Analyses and Level of Service (LOS) evaluations of all signalized and non-signalized intersections (for

all periods of analysis) were performed in accordance with the 2010 Highway Capacity Manual (HCM)
utilizing Synchro (v9, Trafficware) software.
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Area Roadway Network

The study area, as determined at the pre-analysis scoping meetings, includes the four intersections
immediately surrounding the redevelopment project’s city block. Descriptions of the roadways within
this study area are as follows:

South Main Street (Route 11): This four-lane, urban minor arterial traverses the study area in a
northeast-southwest direction (for simplicity, this has been truncated to north-south for the remainder
of this report, with connecting streets also referenced by cardinal directions north, south, east and
west), with left-turn lanes at end-of-block intersections, and a two-way left-turn lane (TWLTL) in
between intersections. A multitude of private residential entrances exist mid-block. Travel lanes are
approximately eleven feet in width and are in good condition. South Main has a posted speed limit of
25 mph throughout the study area.

Martin Luther King, Jr. Way: MLK exists as an east-west, four-lane, urban minor arterial, with the
majority of its stretch between South Main and South Mason including a raised median. Left-turn
lanes exist at its intersection with South Main, but no other turning movements are currently provided
dedicated lanes. The presence of shared left-through lanes on MLK necessitates split phasing and/or
“leading lefts” at signalized intersections. A multitude of private entrances exist mid-block. Travel
lanes are approximately eleven feet in width and are in good condition. MLK has a posted speed
limit of 25 mph throughout the study area.

South Mason Street: This two-lane urban collector (minor arterial to north of MLK) connects MLK
to East Grace, and provides access to JMU’s North Campus. Its intersection with MLK is signalized
with dedicated left-turn lanes, while its intersection with East Grace is all-way stop-controlled
(AWSC). Travel lanes are approximately eleven feet in width and are in good condition. South
Mason has a posted speed limit of 25 mph.

East Grace Street: This two-lane urban collector connects South Main to South Mason, while also
providing access to JMU’s North Campus. Its intersection with South Main is signalized with
dedicated left-turn lanes, while its intersection with South Mason is AWSC. Travel lanes are
approximately eleven feet in width and are in good condition. South Mason has a posted speed limit
of 25 mph. Significant pedestrian movements, primarily associated with JMU’s student population,
are present on East Grace.

Traffic Volumes

Turning movement counts were collected by the City of Harrisonburg at each studied intersection on
average weekdays in the Fall of 2014. Intersection movement counts were collected between 7:30-10:00
AM and 3:30-6:00 PM, in fifteen-minute increments. These counts were then analyzed to determine the
AM and PM peak hours (four consecutive fifteen-minute counts with the highest traffic totals for the
entire study area). The AM Peak Hour was determined to be 8:30-9:30, while the PM Peak Hour was
determined to be 4:30-5:30.

Raw counts of existing intersection turning movements can be found in tabular format as Appendix B of
this report. Peak hour traffic volumes for existing year 2014 are shown in Figure 3.
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Capacity and Levels of Service at Critical Points

The traffic volumes mentioned above were loaded into the software program Synchro (Version 9.0, by
Trafficware Ltd.) by the City of Harrisonburg, utilizing existing signal timings, to determine existing
levels of controlled vehicular delay and associated Levels of Service (LOS), as well as 95" percentile
queue lengths. Synchro runs in accordance to the standards set forth in the Highway Capacity Manual
(HCM).

Detailed worksheets from this Synchro analysis of existing conditions are presented as Appendix C of this
report. Existing AM Peak Hour LOS values for intersections of interest can be found in Figure 4, with
Existing AM Queue Analysis found in Figure 5. Existing PM Peak Hour LOS values can be found in
Figure 6, with Existing PM Queue Analysis found in Figure 7.

ANALYSIS OF FUTURE “BACKGROUND” CONDITIONS (2016)
Traffic Volumes

In order to project future traffic volumes for the buildout year of 2016, counts were “grown” to the future
period of analysis by utilizing growth factors that were established upon analysis of the area’s ADT
counts collected over the past five years. Upon consultation with the City, a universal growth rate of
1.4% was determined appropriate for use, as it is the projected population growth rate for the metropolitan
area.

Grown traffic was added to the existing traffic volumes to derive a “Background 2016” traffic volume
scenario. No additional roadway improvements or diverted traffic routings are included in this scenario.
“Background 2016 traffic volumes can be found as Figure 8 of this report.

Capacity and Levels of Service at Critical Points

The grown peak hour volumes described above were then loaded into the Synchro analysis software to
determine controlled vehicular delay and LOS values. General parameters (permissions, pedestrian
phases, etc.) were not modified. AM cycle lengths were not modified, but PM cycle lengths were
changed to better match the maximum natural cycle length found within the coordinated network. Signal
phasing splits were optimized using Synchro’s built-in optimizer in order to provide an appropriate point
of comparison for future build scenarios; in some cases, manual optimization was also used to better
balance delays across multiple approaches.

Detailed worksheets from this Synchro analysis of “Background 2016 conditions are presented as

Appendix D of this report, while future conditions LOS values for intersections of interest can be found in
Figures 9 (AM) and 11 (PM). Peak Hour Queue Analyses can be found in Figures 10 (AM) and 12 (PM).
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PROPOSED SITE DEVELOPMENT
Trip Generation

The ITE Trip Generation Manual (9" Edition) was utilized to project trip generation rates associated with
the hotel portion of the city block redevelopment. Average trip generation rates for ITE Use Code 310
(Hotel) were utilized in calculations to determine the number of trips assumed to be generated by this use
during AM and PM peak hours of traffic on adjacent streets.

As no ITE Use Code exists to independently model the impact of the conference center, trip generation
rates for this use were assumed separately during the TIA scoping meeting. These rates were assumed to
be relative to the number of parking spaces allotted for the conference center’s use (100, out of 300 total
spaces for hotel and conference center combined). Parking deck rates were based upon an average of
witnessed trip generation rates at nearby JMU-owned Warsaw and Grace Street Parking Decks, being of
similar use and proximity.

Due to the nature of the proposed development, and the desire for this study to be conservative in nature,
no reductions to trip generation estimates were made to account for “pass by” or “internal capture” trips.
Calculations and assumptions used in this trip generation process can be found as Appendix E.

Trip Distribution

Upon derivation of trips generated by the proposed development, these trips were then loaded onto the
adjacent roadway network using traffic origin-destination (O/D) splits presented below:

Origin / Destination Hotel/Conf. Center Trips Parking Deck Trips
S Main Street (south) 15% 40%
S Main Street (north) 25% 15%
MLK (east) 40% 25%
MLK (west) 10% 10%
S Mason Street (north) 5% 10%
E Grace Street (west) 5% 5%

As can be seen, variances between the end users of the development types lead to differences in trip
distribution. Hotel / conference center users are more likely to derive from the City’s commercial and
office hubs, as well as the nearest interstate ramps. Parking deck users (JMU students and staff) were
determined more likely to originate from residential neighborhoods and student housing complexes.

Route modeling assumptions were then made to load the roadway network with generated trips between
their O/D and the proposed parking deck. Hotel / conference center traffic was assumed to prefer the
deck’s MLK point of access, with JMU traffic preferring the S Mason access (though still under
discussion, access management and protected spaces are necessities for the hotel; initial concepts have
allowed for dedicated hotel parking on the lowest floors of the deck, with carded access on MLK).

For these initial modeling efforts, South Mason was assumed unmodified. Impacts of partial South
Mason closure are discussed later in this report.

Trip distribution calculations and assumptions can be found in Appendix E of this report. “Hotel /

Conference Center” and “Parking Deck” generated peak hour traffic volumes are shown loaded onto the
road network in Figures 13 and 14, respectively.
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Trip Reduction

As part of the block redevelopment project includes the demolition of an existing surface parking lot
(JMU Lot N6, shown below in Figure 15), a reduction of associated trips was necessary. Trip generation
for this lot was based upon existing witnessed and measured trip generation from the Grace Street Parking
Deck. Trips were then distributed across the roadway network utilizing the same rates assumed for the
proposed development, and subtracted from the overall model. AM and PM Peak Hour Trip Reduction
models can be found as Figures 16 and 17 on the following pages.

Figure 15 - JMU Surface Parking Lot N6
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ANALYIS OF FUTURE “TOTAL” CONDITIONS (2016)
Traffic Volumes

The site-generated trips were combined with the “Background 2016” scenario, with Lot N6 trips
removed, to derive a “Total 2016 scenario. The “Total 2016” scenario is a projection of what traffic
levels can be reasonably expected to occur, should the development be completed as proposed.

“Total 2016” peak hour traffic volumes can be found on the following page as Figure 18.
Roadway Improvements

During the modeling process, it was determined that certain new roadway improvements would be
necessary to mitigate the added traffic. The initially assumed improvements mirrored those previously
suggested by the City of Harrisonburg in their schematic entitled “Cantrell Avenue Conceptual Design”
dated June 1, 2011. These improvements are as follows:

1) Addition of 150’ right-turn lane with 100’ taper to northbound approach of S Main & MLK
2) Addition of 200’ left-turn lane with 100’ taper to eastbound approach of MLK & S Mason
3) Addition of 200’ left-turn lane with 100’ taper to westbound approach of MLK & S Mason

These improvements by themselves, however, were not adequate in providing suitable levels of service at
the intersection of South Main & Grace. The difficulty in achieving an acceptable level of service at this
intersection is primarily due to the 30-second pedestrian-only phase that is incorporated into the signal
phasing. This “pedestrian scramble”, as it is commonly known, was incorporated into the phasing scheme
to alleviate concerns over pedestrian safety, due to the reasonably high number of pedestrian movements
experienced per hour (134 measured in 2014, a significant number of which are diagonal movements).
The pedestrian scramble phase allows for pedestrians to move unimpeded by vehicles for a singular 30-
second window per signal cycle. The benefit of such a phase is safety; the downside is, obviously, a
decrease in experienced vehicular delay.

Though existing pedestrian movements are not high enough to overtly warrant the inclusion of a
pedestrian scramble phase (which are generally reserved for a minimum of 10 pedestrian movements per
cycle, or 240 per hour based upon a 150-second cycle), the existence of a large number of diagonal
movements makes the scramble desirable. Restricting these diagonal movements with signage may not
be entirely effective, as the large majority of this intersection’s pedestrians are students, who tend to be
more cavalier in their movements. Additionally, the fact that an additional 507-bed student residence
facility is to be opened in May of 2015 on West Grace Street would indicate that pedestrian movements
are only likely to grow. Replacements for the scramble phase, such as overhead pedestrian walkways, do
not appear to be feasible alternatives (again, due to the cavalier movements of the pedestrians). As such,
it is not the opinion of this report that the pedestrian scramble phase should be removed.

Without being able to remove the scramble phase, more significant modifications to the intersection may
be necessary to provide moderately acceptable levels of service and queue lengths. Through trial and

error, the following additional improvements are recommended for this scenario:

4) Channelize eastbound right-turns from West Grace to allow right-turns on red (RTOR)
5) Provide dual westbound left-turn lanes on East Grace with 200’ storage, 200’ taper
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Channelization of the eastbound right-turning movements leaving West Grace for South Main removes
the turning vehicles from the through-movement queue, reducing queue length and the length of the
dedicated signal phase necessary to serve this approach. Currently, right-turns on red are not allowed,
due to the pedestrian scramble phase. Channelizing the turns would allow the RTOR movements to exist
without significant pedestrian conflict. The channelization would need to incorporate a large enough
radius (150°+, preferably) to create a pedestrian refuge of adequate size. Significant open space presently
exists at the intersection corner, which should make the channelization feasible. Consultation with JMU
to determine this size should be performed prior to design of the channelization. Additionally, pedestrian
crossing(s) of the channelized lane should be designed to appropriately alert motorists; flashing signs and
textured/colored crosswalks should be considered.

The additional left-turn lane for the westbound East Grace approach is recommended despite traffic
volumes being lower than the typical 300 vph threshold that is usually reserved for such measures. The
extra lane is deemed warranted due to the ability it provides in removing the approach queue in the
limited amount of time the pedestrian scramble phase allows. Without the additional left-turn lane,
queues were found to extend to the upstream East Grace intersection with South Mason.

Additionally, due to City recommendations, a 10-second leading pedestrian phase was added for north-
south pedestrian movements at the intersection of MLK & Main, in order to accommodate existing and
future pedestrian levels.

With these improvements in place, the intersection of South Main & East/West Grace can be expected to
operate at more reasonably acceptable levels of service, with a priority on north-south through
movements.

It should be noted that the westbound left-turn lane on MLK at the intersection with South Main was
found to have a measurable queue that greatly exceeds the available storage length. As this queue is
short-lived due to signal coordination, however, the City does not believe that extension of the existing
turn lane is necessary or sufficiently beneficial to warrant recommendation.

Capacity and Levels of Service at Critical Points

The “Total 2016” scenario was analyzed, with improvements stated, through Synchro to determine the
impacts to controlled vehicular delay, associated levels of service, and queue lengths at intersections of
interest. The improvements assumed above were analyzed for their effectiveness in mitigating the impact
to acceptable levels of service and queue lengths.

Cycle lengths were modified in the PM Peak Hour to meet the longest natural cycle length within the
network. Intersection signal timing splits were optimized for both peak hours, either through Synchro
optimization or manual modifications for balancing of delay across multiple approaches.

Detailed worksheets from this Synchro analysis of “Total 2016” conditions are presented as Appendix F
of this report, while future LOS values for intersections of interest can be found in Figures 19 (AM) and
21 (PM). Peak Hour Queue Analyses can be found in Figures 20 (AM) and 22 (PM).

As can be seen through this analysis, the recommended improvements have the desirable effect of
providing adequate levels of service. The westbound approach of East Grace still operates at no better
than a level of service ‘E’ for each lane group, but the queues are manageable and vehicles were not
found to need more than one cycle to be served.
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Hotel Madison & Mason St Parking Deck — Traffic Impact Analysis February 27, 2015

ANALYSIS OF POST-BUILD CONDITIONS (2022)
Background Conditions

A six-year post-build analysis was also performed as part of this study, to better understand the lasting
effects of the recommended improvements. In order to project future traffic volumes for the post-buildout
year of 2022, counts were “grown” to the future period of analysis by utilizing the universal growth factor
of 1.4%. “Background 2022” traffic volumes can be found as Figure 23 of this report.

The “Background 2022” scenario was then analyzed with Synchro to determine anticipated levels of
service and queueing lengths. LOS values for intersections of interest can be found in Figures 24 (AM)
and 26 (PM). Peak Hour Queue Analyses can be found in Figures 25 (AM) and 27 (PM). Detailed
worksheets from this Synchro analysis are presented as Appendix G.

Proposed Conditions (with Improvements)

The grown peak hour volumes described above were then combined with site generated traffic (with
deductions for demolished parking lot taken into account) in order to derive the “Total 2024” scenario.
Traffic volumes associated with this scenario are presented as Figure 28 of this report.

This scenario was then loaded into Synchro to determine controlled vehicular delay and LOS values,
utilizing the improvements that were described in the 2016 analysis (both as originally recommended by
the City, and those additional improvements recommended by this report). Signalization splits were
again optimized at each signalized intersection, and coordinated signal offsets were adjusted to best serve
the model as a whole.

Detailed worksheets from this Synchro analysis of “Total 2022 conditions are presented as Appendix H
of this report, while future conditions LOS values for intersections of interest can be found in Figures 29
(AM) and 31 (PM). Peak Hour Queue Analyses can be found in Figures 30 (AM) and 32 (PM).

As can be seen in the “Total 2022” summary figures, the study area can be expected to continue to
operate in a reasonable fashion, with intersection LOS and queueing within reasonable expectations. The
intersection of South Main & East/West Grace continues to be the poorest functioning intersection, but no
other reasonable improvements to the intersection were found to be overly beneficial. Lower levels of
traffic service at this intersection will have to be acceptable if the pedestrian scramble is to be preserved.
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Hotel Madison & Mason St Parking Deck — Traffic Impact Analysis February 27, 2015

PARTIAL CLOSURE OF SOUTH MASON

It is understood that JMU is presently considering the partial closure of South Mason Street, between the
parking deck points of access and East Grace Street, in order to more safely accommodate pedestrian
traffic. At the time this report was produced, the precise nature of this closure was unknown. For the
purpose of this analysis, a scenario was developed that would create full closure of South Mason between
the points indicated; however, it is understood that partial closure options are also being considered.

Closure of South Mason between the points indicated was analyzed in both 2016 and 2022 scenarios to
determine its effect on the adjacent roadway network.

Traffic Volumes

To begin, background traffic that was “grown” to the year 2016 per the assumed universal growth rate of
1.4% was re-routed based upon the inability to traverse the closed section of South Mason. The
background 2016 peak hour traffic volumes associated with this scenario are presented in Figure 33.

The site-generated trips were then also re-routed through the system under the same assumptions. These
re-routed trip distributions for both the hotel / conference center and the parking deck can be found on the
following pages as Figures 34 & 35, respectively.

The re-routed background and site-generated trips were then combined, minus trips that are associated
with the to-be-demolished surface parking, to derive the Total 2016 with South Mason Closure peak hour
traffic projections. The AM and PM peak hour scenarios for 2016 can be found as Figure 36.

Roadway Improvements

The previously assumed improvements to the intersections of South Main & MLK and MLK & South
Mason were again implemented in the modeling of the South Mason Closure option. These
improvements are enumerated below for reference:

1) Addition of 150’ right-turn lane with 100’ taper to northbound approach of S Main & MLK
2) Addition of 200’ left-turn lane with 100’ taper to eastbound approach of MLK & S Mason
3) Addition of 200 left-turn lane with 100’ taper to westbound approach of MLK & S Mason

These improvements, by themselves, were ineffective in mitigating the impact that closing South Mason
has on the overall roadway network. As such, additional improvements were evaluated, with the
following providing the most benefit:

4) Channelize eastbound right-turns from West Grace to allow right-turns on red (RTOR)

Unlike in the previous scenarios, with South Mason left open, the provision of an additional left-turn lane
for the westbound approach of East Grace was not found to be particularly effective in reducing delay at
the intersection. As such, the improvement was not found warranted for this scenario.

As with the previous scenario, with S Mason left open to traffic, significant left-turning movements on
the westbound MLK approach to S Main create a lengthy queue. Again, this queue is quickly served due
to signal coordination, and lengthening of the left-turn lane storage area is not likely necessary for safe
traffic movements.

40| Page



°ofed| 1y

(anoy 1ad sapo12A)
UOSEBJA S PISO[D — SJUSWAOA Suruin [, InoH yead punoidyoeqg 910z — €€ 2In31J

ST0T ‘Lz Aenigad SISAjeuy 1oedwl| dijed] —3o9Q Suijied 1S UOSe|A 1§ UOSIPE|A [910H



oSed|zy

(anoy 1od sapo12A)
UOSBIA § Paso]) — uonnqgrisiq dLi, pajetausr) I9jua)) 90UaIajuo?) / [90H — ¢ 231

ST0T ‘Lz Aenigad SISAjeuy 1oedwl| dijed] —3o9Q Suijied 1S UOSe|A 1§ UOSIPE|A [910H



o5ed e

(1noy Jad sapd1yaa)
uosep S paso[) - uonnqrisiqg dii], pajerausn (oyjen n[) oo Sunjred - ¢ 2In31]

ST0T ‘Lz Aenigad SISAjeuy 1oedwl| dijed] —3o9Q Suijied 1S UOSe|A 1§ UOSIPE|A [910H



ofed| vy

(anoy 1ad sapo112A)
UOSEBJA S PISO[D) — SIUSWIDAOIA Suruin], InoH yead 910 [8I0L — 9¢ 2In31

ST0T ‘Lz Aenigad SISAjeuy 1oedwl| dijed] —3o9Q Suijied 1S UOSe|A 1§ UOSIPE|A [910H



Hotel Madison & Mason St Parking Deck — Traffic Impact Analysis February 27, 2015

Capacity and Levels of Service at Critical Points

The “Total 2016 — Closed S Mason” scenario was analyzed through Synchro to determine the impacts to
controlled vehicular delay, associated levels of service, and queue lengths at intersections of interest. The
improvements assumed above were analyzed for their effectiveness in mitigating the impact to acceptable
levels of service and queue lengths.

Cycle lengths were modified in the PM Peak Hour to meet the longest natural cycle length within the
network, and intersection signal timing splits were optimized for both peak hours.

Detailed worksheets from this Synchro analysis of “Total (Closed S Mason) 2016 conditions are
presented as Appendix I of this report, while future LOS values for intersections of interest can be found
in Figures 37 (AM) and 39 (PM). Peak Hour Queue Analyses can be found in Figures 38 (AM) and 40
(PM).

As can be seen through this analysis, reasonably acceptable levels of service can be reached during
morning hours, with only the Grace St approach to the intersection of South Main projected to witness
failing levels of service. During the PM peak, however, the entire intersection of Main & Grace fails, and
MLK & Main is near failure, as well, with multiple lane groups experiencing failing levels of service.
Queue lengths at both of these intersections begin to reach unmanageable levels during the PM peak, as
well.

As previously stated, additional improvements have little effect on witnessed delay, and are thus not
deemed warranted by this report, despite the failing grades and lengthy queues.

Note: The intersection of MLK & Main could be aided significantly with the addition of an extra
dedicated left-turn lane on the westbound approach (presently shared with through movements), as this
would allow for the incorporation of standard signal phasing (presently split-phased). Sufficient right-of-
way does not exist in this location, however, to construct such a lane without resorting to excessively
narrow lanes (10.5°-wide), a loss of raised median, and a loss of bike lane capability. As such, no such
modification was included in this report. Should additional right-of-way be possible in the future, it is
recommended that such improvements be analyzed at that time.

Post-Build Conditions

Similar efforts were made for the post-buildout year of 2022, whose background re-routed peak hour traffic
volumes are presented in Figure 41, and whose total peak hour traffic volumes are presented in Figure 42.

Again, these traffic volumes were loaded into Synchro for peak hour analyses. Detailed worksheets from
these analyses are presented in Appendix J. Future LOS values found throughout the study area are
presented in Figures 43 (AM) and 45 (PM). Peak Hour Queue Analyses can be found in Figures 44 (AM)
and 46 (PM).

As seen in this post-build analysis, conditions can be expected to worsen significantly with the passing
years. As background traffic grows, the re-routed traffic from the parking deck that has origin-destination
points south of the site (or via Port Rd) now overwhelm the system, affecting multiple intersections that
cannot reasonably be improved to accommodate.

In particular, the intersection of S Main & Grace cannot manage due to the additional through

movements. Both Grace St approaches fail to reach acceptable levels of service. The intersection of
MLK & Main is also very near failure, with many lane groups experiencing levels of service rated at ‘F’.
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Hotel Madison & Mason St Parking Deck — Traffic Impact Analysis February 27, 2015

CRASH ANALYSIS (performed and provided by City)

Crash analysis was performed for a one year period from December 2013 to December 2014 for the study
area. The analysis only includes incidents for which reports were completed by the Harrisonburg Police
Department, which generally reports incidents when there is over $1,800 worth of estimated damage
and/or an injury. The reported incidents are summarized in the table below, with more detail being found
in the collision diagrams.

. Rear End Oﬂ.“fr Intersection
Location . . Collision
Collisions Total
Types
S Main St & Grace St 4 2 6
S Main St & MLK Jr. 4 4 8
Way
S Mason St & MLK Jr. 3 0 3
Way
MLK Jr. Way & Ott St 1 0 1
TOTAL 12 6 18

It was determined that the majority of incidents were rear end collisions caused by inattention during
heavy traffic periods when vehicle queue lengths are longer than average. No fault for these incidents
was found on the part of road design, signal timing design, or traffic control devices. Given these
findings, this study does not recommend any improvements or design changes to specifically address the
reduction of historic, common crash types.

It is, however, recommended that any new entrances be designed in such a way as to minimize the
potential for left turn collisions in street segments where long queue lengths are typical. This will be
accomplished by restricting left turns from the site onto Martin Luther King, Jr. Way using a concrete
median. The entrance from the parking deck onto S Mason St will be placed as far south as possible to
minimize conflicts with northbound queues, which are expected to be extensive during evening peak
periods and at the conclusion of events. No left turns from the site will be allowed onto S Main St.

Collision reports utilized for the purpose of this crash analysis can be found in Appendix K of this report.
MASS TRANSIT CONSIDERATIONS

Presently, there are five separate bus routes that utilize South Mason for regular service. Closure of a
portion of South Mason, as currently being explored by the University, would cause a re-routing of these
services unless otherwise mitigated.

In order to continue the encouragement of mass transit ridership, it is recommended that these bus routes
continue their current drop-off points at or near the intersection of South Mason & East Grace. If South
Mason is closed, gating of pedestrian area could be performed to allow bus-only access. Alternatively, a
single one-way lane of traffic may be preserved; though current bus routes travel north on South Mason,
these movements could be reversed, if deemed appropriate, and still maintain the pertinent points of
service.
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Hotel Madison & Mason St Parking Deck — Traffic Impact Analysis February 27, 2015

PEDESTRIAN ANALYSIS

Pedestrian movements are significant in the study area, and are only expected to increase with the parking
deck addition and the construction of a new student residence on West Grace. Allowances are already in
place at the intersection of Main & Grace, with the 30-second pedestrian scramble phase, and at the
intersection of MLK & Mason, with a 10-second leading pedestrian phase for north-south movements.

As previously stated, this report includes a City recommendation for an additional 10-second leading
pedestrian phase for north-south movements at the intersection of MLK & Main. Further allowances will
likely be necessary, though, along South Mason between MLK and Grace.

The new Mason Street parking deck is expected to serve a variety of uses within JMU’s North Campus
and Bluestone Area. As such, heavy foot traffic can be expected from the parking deck to uses both east
and south. While traffic moving to/from the south will have a defined crossing point that coincides with
pedestrian origin-destination lines (across Grace at the existing crosswalk near its intersection with
Mason), pedestrians moving to/from destinations to the north will be tempted to cross South Mason at
varied points. As this creates an obvious safety concern, it is recommended that additional steps be taken
to prevent such uncontrolled pedestrian movements.

Though design specifics for the parking deck have not been finalized, it is understood that an elevator /
stair well will be placed at the southeast corner. As this corner will have an exterior pedestrian entrance,
it is recommended that design features be incorporated to direct pedestrians to this point (prominent,
conspicuous entrance, leading paths lined with vegetation, etc.), in the hopes that they will not utilize the
vehicular points of access placed elsewhere along the northern face.

Further, a physical barrier is recommended to prevent pedestrians from crossing South Mason at
unintended locations. A semi-transparent decorative fence placed between the sidewalk and curb,
measuring a minimum of 36” in height, is preferred, as it would prevent crossings while not posing a
criminal ambush point or inhibit sight lines.

Crossings (allowed by openings in the barrier) should be limited to each intersection and one mid-block
crossing located under the pedestrian bridge (shown approximately in Figure 47). This mid-block

crossing should be well marked, possibly through the incorporation of a speed tray, or a combination of
inlaid flashing lights and signage. The second mid-block crossing should be eliminated, due to conflicts
with proposed deck access points for vehicular traffic and queueing traffic at the intersection with MLK.

Parking Deck

Figure 47 Pedestrian Crossings — South Mason
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Hotel Madison & Mason St Parking Deck — Traffic Impact Analysis February 27, 2015

CONCLUSION

This analysis has shown that significant physical roadway improvements are necessary to mitigate the
impact of the proposed hotel / conference center and JMU parking deck at the location specified.

Previously planned and recommended (by the City) turn lanes on South Main and MLK have tremendous
benefit to the intersections of South Main & MLK and MLK & South Mason. And while some of the
recommended storage lengths appear more than necessary to handle anticipated queues, the stated lengths
are beneficial to levels of service (removing turning vehicles from through-stream earlier) and provide
future capacity.

The City-recommended improvements do nothing, however, to mitigate the anticipated impact on South
Main & Grace. Additional improvements, in the form of dual westbound left-turn lanes and a
channelized eastbound right-turn lane on Grace, are deemed warranted due to the increase of witnessed
traffic.

In sum, the improvements recommended by this report are as follows:

1) Addition of 150’ right-turn lane with 100’ taper to northbound approach of S Main & MLK
2) Addition of 200’ left-turn lane with 100’ taper to eastbound approach of MLK & S Mason
3) Addition of 200’ left-turn lane with 100’ taper to westbound approach of MLK & S Mason
4) Channelize eastbound right-turns from West Grace to allow right-turns on red (RTOR)

5) Provide dual westbound left-turn lanes on East Grace with 200’ storage, 200’ taper

6) Incorporate 10-second leading pedestrian phase for north-south movements at MLK & Main

Regarding the potential closure of a portion of South Mason, this analysis has shown that doing so would
have a significant impact on multiple intersections that is not easily mitigated to desirable levels of
service. In particular, the intersections Main & Grace and MLK & Main can be expected to struggle
mightily under the re-routed traffic. The improvements recommended above do not have the same
mitigating effect in this scenario. As such, it is strongly recommended that a full closure of a portion of
South Mason is not incorporated into the overall design. Alternative measures for assisting pedestrian
movements near the intersection of South Mason & East Grace should be explored instead.

It is further recommended that significant measures be incorporated along South Mason to properly
channel pedestrian flows to designated crossings. The southeast pedestrian entrance to the parking deck
should be well marked to deter pedestrians from entering at vehicular entrances, a physical barrier (semi-
transparent fence, preferably) should be installed between sidewalk and curb to prevent uncontrolled
crossings, and mid-block crossing points should be limited to one to avoid conflicts with entering / exiting
/ queueing vehicles in the vicinity. The mid-block crosswalk should be well marked, possibly with a
speed tray or inlaid flashing markers and signage.

In sum, it is the opinion of this TIA that the impacts of the proposed development can satisfactorily be

mitigated by the measures stated. Various comparisons between the multiple scenarios have been
provided as Figure 48 of this report, found on the following page.
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APPENDIX A

TIA Scoping - Assumptions



PRE-SCOPE OF WORK MEETING FORM

Information on the Project
Traffic Impact Analysis Base Assumptions

The applicant is responsible for entering the relevant information and submitting the form to VDOT and the
locality no less than three (3) business days prior to the meeting. If a form is not received by this deadline,
the scope of work meeting may be postponed.

Contact Information

Consultant Name: Valley Engineering (Seth Roderick, PE)
Tele: (540) 434-6365
E-mail: sroderick@valleyesp.com
Developer/Owner Name: | City of Harrisonburg, Public Works (Tom Hartman, PE)
Tele: (540) 434-5928
E-mail: Tom.Hartman@harrisonburgva.gov

Project Information

Project Name: Hotel-Conf Center-Parking Deck Locality/County: | Harrisonburg
Project Location: ,

(Attach regional and site MLK Jr Way & S Main Street

specific location map)

Submission Type Comp Plan [] Rezoning [ ] Site Plan [X Subd Plat [|

Project Description:

(Including details on the land .
use, acreage, phasing, access | Development of a hotel / conference center (dpM) and parking deck (JMU).

location, etc. Attach additional
sheet if necessary)

Proposed Use(s):
(Check all that apply; attach Residential [ | Commercial [ ] Mixed Use [ ] Other [X]

additional pages as necessary)

Residential Uses(s)
Number of Units: _

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

Commercial Use(s) -
ITE LU Code(s): 310 (Hotel)

205 rooms Independent Variable(s): CONF CTR
PKG DECK

Square Ft or Other Variable:

Total Peak Hour Trip
Projection:

Less than 100 [ ] 100 — 499 [ | 500 -999 [X] 1,000 or more [_|

It is important for the applicant to provide sufficient information to county and VDOT staff so that questions regarding
geographic scope, alternate methodology, or other issues can be answered at the scoping meeting.



Traffic Impact Analysis Assumptions

Study Period

Existing Year: 2014

Build-out Year: 2016

Design Year: 2022

Study Area Boundaries
(Attach map)

North: MLK Jr Way

South: E Grace Street

East: S Mason Street

West: S Main Street

External Factors That
Could Affect Project

(Planned road improvements,
other nearby developments)

South Main Closure (between E Grace and Parking Deck)

Consistency With

Comprehensive Plan
(Land use, transportation plan)

n/a

Available Traffic Data

(Historical, forecasts)

7-day average counts provided by City. See attached.

Trip Distribution Road Name: Road Name:
(Attach sketch) Road Name: Road Name:
. . Peak Period for Study
Annual Vehicle Trip 1.4% (el G gl XIam [XIpm  []sAT
Growth Rate: Peak Hour of the Generator
1.MLK & Main 6.
Study Intersections 2.MLK & Mason /-
and/or Road Segments .
(Attach additional sheets as 3.Main & Grace 8.
necessary) 4.Grace & Mason (only in futre 9
no-build scenarios) '
5.Crash Analysis (by City) 10.

Trip Adjustment Factors

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

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

Software Methodology

<] synchro [ ] HCS (v.2000/+) [ ] aaSIDRA [ ] CORSIM [ ] Other

Traffic Signal Proposed
or Affected

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

Existing signals at MLK & Main, MLK & Mason, Main & Grace

It is important for the applicant to provide sufficient information to county and VDOT staff so that questions regarding
geographic scope, alternate methodology, or other issues can be answered at the scoping meeting.




Improvement(s)

Assumed or to be Partial closure of South Mason will be analyzed in future scenarios.
Considered

Background Traffic .
Studies Considered None applicable.

[ ] Master Development Plan (MDP) [ ] Generalized Development Plan (GDP)

Plan Submission |E Preliminary/Sketch Plan D Other Plan type (Final Site, Subd. Plan)

|E Queuing analysis D Actuation/Coordination D Weaving analysis
[ ] Merge analysis  [X Bike/Ped Accommodations X Intersection(s)
[ ] TDM Measures [ ] Other

Additional Issues to be
Addressed

NOTES on ASSUMPTIONS:
a) Trip Generation Rates for parking deck to be based upon utilization rates of adjacent JMU decks.
b) Trip Generation Rate for conference center: 0.50 trips/space (PM, 60/40 in/out),

0.15 trips/space (AM, 80/20 in/out)
--> based upon allocation of 100 spaces

c¢) LOS goal for signalized intersections is 'D'

SIGNED: DATE: 11/20/14
Applicant or Consultant

PRINT NAME: Seth Roderick, PE

Applicant or Consultant

It is important for the applicant to provide sufficient information to county and VDOT staff so that questions regarding
geographic scope, alternate methodology, or other issues can be answered at the scoping meeting.
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APPENDIX B

2014 Traffic Count Data
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