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US Route 11 (South Main Street) STARS Corridor Improvement Study
Study Area Limits i
Study Area Limits From: Stone Spring Road
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US Route 11 STARS Study | South Main Streefity of Harrisonburg

TECHNICAL MEMORANDUM

DATE: November20, 2019

TO: Brad Reed, AICP
Project Manager

FROM: Nathan Umberger, PE, PTOE
John Albonetti

ATCS, PLC - Traffic Engineering

SUBJECT: VDOT STARS11 South Main Street City of Harrisonburg
Future Alternatives Operational Analysis

INTRODUCTION

This memo summarizes the improvement alternatives considered for the US Routgitlttrda the city
of Harrisonburg, Virginia from Route 726 (Stone Spring Road/Ericksal) RdRoute 712 (Mosby Road)
as a result of Stakeholders Meeting #2, held September 24, 2019. The alternatives weopeldbased
on the results of the existing conditions and no-build conditions analysed, digervations, and
coordination with the Study Team.

SUMMARY OFNDINGS

In the short-term, removal of the split side street phasing at the intersection of US 11 and KMoalyin
favor of concurrent side street phasing will likely provide an immediate benefit at taesattion. In the
long-term, implementation of a quadrant roadway at US 11 and Stone SpringlRm&gdbn Avenue and
widening Mosby Road to include an additional left turn lane will prothéemost substantial benefit for
the corridor. At the intersection of Erickson Avenue and Pear Street, an R-cut with azedjytaTurn
crossing is recommended for implementation.

FUTUREYEARALTERNATIVESNSIDERED

The study corridor consists of two major signalized intersections on US 11. They are:

X US 11 and Stone Spring Road/Erickson Road
x US 11 and Mosby Road

The alternatives considered as part of this analysis are as follows:

1. Alternative 1. Conventional Intersection Upgrades at Stone Spring Road

2. Alternative 2A: Quadrant Roadway Intersection at Stone Spring Road

3. Alternative 2B: Quadrant Roadway Intersection with Repurposed Left Turn Lanes at Stone Spring
Road

4. Alternative 3: Concurrent Side Street Phasing at Mosby Road

5. Alternative 4: Widening of Mosby Road

CTARS : vooT
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US Route 11 STARS Study | South Main Strde€ity of Harrisonburg

The future 2028 volumes used for the purpose of this analysis are shown fbt @&d Stone Spring
Road/Erickson Road Figure land US 11 and Mosby Road-igure 2

Figure 1: Future 2028 Volumes for US 11 and Stone Spring Road/Erigk&mue

CTADS 2 \DOT
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Figure 2: 2028 Future Volumes for US 11 and Mosby Road

This study also provides a short analysis for the proposed intersectionvuerpemts at Erickson Avenue
and Pear Street to accommodate future developmdmtisting and future 2027 volumes as well as the
proposed alternatives were provided by VDOT from a previous study.

The focus of these alternatives was to improve congestion and safety issuesiatdisections and on
the corridor in between. Planning level conceptual layouts for each of the progose® alternatives
were developed and are summarized below.

Intersection of US 11 and Stone Spring Road/Erickson Road Alternatives

Three different geometric alternatives were proposed for this intersection. They are surethariz
follows:

x Alternative 1: Conventional Intersection Upgrades. This alternative consists afigadai
additional left turn lane for both the northbound and southbound directions withaniwidening
to accommodate the new lanes. This alternative necessitates changing the plasitgpse
movements from permitted/protected movements with flashing yellow arrow hdadsotected
only movements. The proposed geometric layout of this alternative is shown beléiglire 3

CTADS 3 \DOT
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Figure 3: Alternative 1 Proposed Geometric Layout

x Alternative 2A: Quadrant Roadway Intersection. This alternative would add aaniadadway
to the northwestern quadrant of the intersection, remove all left turns at the Stone Spring
intersection, and re-route them through the quadrant roadway at two new signalized
intersections north and west of the existing intersection. For the purposes of theabysis
scenarios, the quadrant roadway intersections were located[6@@h and500[ A <3 }( §Z ~3}v
Spring intersection. These locations were chosen due to being perceived asetietiédin
locations for operations and geometric considerations. The proposed geonwtdatlfor this
alternative can be seen below Figure 4 The quadrant roadway egress consisted of a left turn
lane and a right turn lane and the ingress consisted of from Main Street and Eritkenne for
the purposes of this analysi§hese signals would operate with a permitted/protected left turn
into the quadrant roadway. The right turns for the egress from the quadrant roadway were

All left turns would now travel with the through traffic at the Stone Spring intersaciio make
the now-removed left turn movements, northbound left turns would make a left tatrthe
guadrant roadway intersection north of the Stone Spring intersection and exitawitjht turn at

the quadrant roadway intersection west of the Stone Spring intersection. Southbetirtdrins
would make a right turn at the northern quadrant roadway intersection and exit wigftaurn

at the western quadrant roadway intersection. Westbound left turns would makeha tign at

the western quadrant roadway intersection and exit with a right turn at the northern quadrant
roadway intersection. Eastbound left turns would make a left at the western quadran
intersection and a left at the northern quadrant intersection.

CTADS 4 \DOT
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Figure 4: Alternative 2A Proposed Geometric Layout

x Alternative 2B: Quadrant Roadway Intersection with Repurposed Left Turn Lanes. This alternative
would use Alternative 2A as a base but would repurpose the existing paveroerthd
northbound and westbound left turns at the Stone Spring intersectfonepresentation of this
lane use can be seenkigure 5The northbound left turn lane would be repurposed as a through
lane which would tie directly into the northbound left turn lane at the quadrao&dway
intersection as a drop lane. The westbound left turn lane would be reperpaso a through
lane that would tie into the innermost westbound through lane on the western sidbeoStone
Spring intersection. The outermost westbound through lane on the easterna$itlee Stone
Spring intersection would then tie into the westbound right turn lane at the westeadrant
roadway intersection as a drop lane.
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Figure 5 Alternative 2B Proposed Lane Use

Additionally, it is noted that all 2028 future volumes and base Synectudels were provided by VDOT
and the City of Harrisonburg as a result of the Traffic Impact Analysis for a giewdhiool south of the
study area for use in this study.

Intersection of US 11 and Mosby Road Alternatives
Two different alternatives were proposed for this intersection. They are summarized as follows:

x Alternative 3: Concurrent Side Street Phasing. Currently, the signal at Mosby Road opéfates
split phasing for the side streets. The amount of westbound traffic at the signalyidoverand
the time dedicated for the westbound phase causes significant delay on US 11. It was natgd du
field observations in the PM peak hour that the westbound signal phasgd activate for only a
single vehicle nearly every cycle. Due to the low number of potentidlicts for the eastbound
lefts, more cycle time may be dedicated to the through movements on US 11.

x Alternative 4: Widening of Mosby Road. This alternative consists of adding an addéibihain
lane to the eastbound approach at the intersection. The additional capacity affordedeby th
second left turn lane would allow for more green time to be dedicated to the tnairthrough
movements within the cycle length. The existing split phasing at the intersection weakin to
accommodate the dual eastbound left turn lane.

CTADS 6 \DOT
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AFETYANALYSISORUS11 BETWEENHESTUDYINTERSECTIONS

Though the effects were not tested as part of this analysis, access management imprdsere also
proposed on the corridor between the two signals. Currently, the existing twolefagurn lane and high
number of commercial access driveways on the west side of Main Street present asafetyl summary
of the angle, rear-end, and sideswipe crashes between January 2013 and Maga204® found below
in

Table 1.

Commerical Access Segment - First Citizens to Dukes Plaza

Total B C PDO
Angle 22 4 0 18
Rea r-End 30 2 0 28
Sideswipe 7 2 0 5

Table 1: Crash Summary on US 11 Between Stone Spring Road amy Road

Of these crashes, 22 crashes specifically mention ingress/egress the commercial access driveways and six
crashes mention conflicts in the two-way left turn lane. To enhance the safety conditidhsquortion
of the corridor, it is proposed that the two-way left turn lane be replaced with a median anch#jority
of the commercial access driveways be restricted to right-in/right-out mm@s. To minimize impacts
to the businesses, a dedicated left turn lane would be provided from US 11 to the existingmtraimce
at Dukes Plaza. Vehicles desiring to exit left from the shopping center would be retpired Mosby
Road. In order to accommodate the existing northbound bike lane, the purchase cbfiglaty on the
eastern side of US 11 would be necessary. Accommodating the exigtithdp@ond bike lane on US 11
may not be possible with this geometric configuration and may be better servbdtivg addition of a
shared-use path on the western side of US 11. A concept drawing of this portion of theicaiitid the
proposed median and the inclusion of the northbound bike lane is shown belBigume 6

Figure 6: Proposed Access Management Improvements on US 11

RESULTSUMMARY FORJS11 ANDSTONESPRING
ROADERICKSOROAD

The first scenarios analyzed were the existing configuration and Alternative 12828gvolumes to
compare to the existing intersection results. A summary of these results as comparedaxisting 2018
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results is shown below ifiable 2 Queue length results represent the 9percentile queue. The future
models use the 190 second future PM cycle length provided by the City odtdnurg It was noted in
the analysis that re-timing the signals to a shorter cycle length did not provide any tbeméfie
intersection of US 11 and Stone Spring Road/Erickson Road. Splits and offsets for tha daeiewere
optimized within the provided 190 second cycle length.

PM Peak Hour Delay, LOS, and Queue Summary
2019 Existing Configuration 2028 No-Build 2028 Alternative 1
Queue Queue Queue
Lane Delay Length Delay Length Delay Length
Intersection Roadway Group | (Sec/Veh.) LOS (Feet) | (Sec/Veh.) LOS (Feet) | (Sec/Veh.) LOS (Feet)
South Main NBL 55.5 E 281 92.6 828 65.2 E 330
Steet  |NBT 50.5 D 315 773 | E | 644 52.0 D 570
NBR 9.9 AN 96 33.1 376 23.3 222
South Main | South Main [SBL 55.4 E 287 65.7 441 98.9 E
Street (US 11 Street SBT 49.1 D 341 85.7 572 65.4 E 535
and Stone SBR 32.0 45 50.7 D 16 42.4 D 9
. . EBL 32.7 81 44.2 D 141 40.7 D 136
Spring Erickson
RoadiEricksorl  Avenue  [EBT 54.8 264 85.5 375 857 |NEE 376 |
Avenue EBR 34.0 79 39.3 201 50.5 D 116
Stone Spring WBL 47.6 D 296 95.7 638 69.1 E 592
Road WBT 42.9 D 265 54.0 D 351 51.2 D 345
WBR 27.7 H 110 36.8 D 156 36.1 D 110
Overall 43.0 D - 69.0 E - 55.9 E -

Table 2: 2019 and 2028 PM Peak Hour Analysis Results for Existiriigg@ation and Alternative 1 at
US 11 and Stone Spring Road

Compared to the 2019 existing results, the intersecfigerformance will degrade significantly by 2028
]1( 82 ]Jvs e+ S]}v[e P }u SE] Jv eyenvih eHiming obthéSigral. Adding a second
left turn lane to the northbound and southbound movements in Alternativeldviltes the heightened
congestion slightly, but the forced change to protected only phasinghbse left turn movements will
not allow for significant improvement due to the necessary allotment of split for those phases.

A comparison between the 2028 existing configuration results and the results ofaites 2 and 2B can
be seen below ifTable 3
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PM Peak Hour Delay, LOS, and Queue Summary
2028 No-Build 2028 Alternative 2A 2028 Alternative 2B
Queue Queue Queue
Lane Delay Length Delay Length Delay Length
Intersection Roadway Group |(Sec/Veh.) LOS (Feet) | (Sec/Veh.) LOS (Feet) | (Sec/Veh.) LOS (Feet)
South Main NBL 92.6 828 N/A N/A
Street  |NBT 773 | E | 644 10.3 B 254 5.6 158
NBR 33.1 376 8.0 158 5.5 153
South Main | South Main SBL 65.7 441 N/A /A
Street (US 11 Street SBT 85.7 572 11.4 B 363 5.0 203
and Stone SBR 50.7 D 16 5.9 45 2.6 30
. . EBL 44.2 D 141 N/A
Spring Erickson
Road/Ericksor Avenue EBT 85.5 375 42.3 D 364 55.7 E 394
Avenue EBR 39.3 201 35.0 D 154 43.0 D 241
Stone Spring WBL 95.7 638 N/A N/A
Road WBT 54.0 D 351 65.6 E 638 66.6 E 435
WBR 36.8 D 156 277 61.6 E 300
Overall 69.0 E - - 27.9 -
South Main [NBL 366 180 | B | 316
South Main Street ‘ NBT 24 1.1 42
Street (US 11 South Main [SBT 495 382 | D | 495
and Quadrant Street SBR N/A 40 20.8 40
Roadway Quadrant |EBL 181 77.0 E 176
Roadway |EBR 205 36.3 D 250
Overall - 22.0 -
Erickson |EBL 71 142 | B | 7
Erickson Ayenue EBT 219 7.8 210
Avenue and Erickson |WBT 497 11.9 B 508
Quadrant Avenue WBR N/A 0 60.1 E 130
Roadway Quadrant |SBL 318 71.9 E 319
Roadway [SBR 247 25.5 254
Overall - 26.0 -

Table 3: 2028 PM Peak Hour Analysis Results for Existing ConfigurattbAlgarnatives 2A and 2B at
US 11 and Stone Spring Road

Compared to the existing configuration, both quadrant roadway intersections pedynificantly better
overall. The new geometry and timing allow for a significant reductiadelay for the mainline through
movements, greatly improving mobility through the US 11 corridor. While theretill some movements
that operate at a less than ideal delay, this is limited to side street turning movements thiinéssl
due to the significant amount of split afforded to the mainline. The timirmddclikely be adjusted to
allow for slightly more delay on the US 11 mainline through mmevgs at the benefit of improving delay
for the side street turning movements.

It was noted during review of the results that the westbound through queue approachingutmrant
roadway intersection on Erickson Avenue utilizes the full length of storagealaleait the proposed
location. This may cause the queues to spill back into the intersection at W®dlL5tone Spring
Road/Erickson Avenue. This may potentially be remedied by a reduction indlederygth, allowing for
more frequent clearing of the through queues.

In order to provide a more comprehensive view of the benefit of the gamaidintersection alternatives,

total travel time and overall network delay were evaluated for a zomssisting of US 11 and Stone Spring
Road/Erickson Road as well as the two quadrant roadway intersections for Alternatives 2A and 2B. These
results are summarized for the existing configuration as well as Alternatives 1, 2A, and 2B Bedble in

4.




Network Measures of Effectiveness 2028 No-Builgl 2028 Alternative 1| 2028 Alternative JA 2028 AltermatPB
Overall Network Delay (Hours) 150 68 67 68
Total Travel Time (Hours) 240 94 107 108

Table 4 2028 Network Results for Stone Spring Road Intersection and Psedduadrant Roadway
Intersections

As compared to the existing configuration, all three alternatives provide disagtireduction in overall
network delay. Of the three, Alternative 1 provides for less overall travel tirae the quadrants likely
due to vehicles only needing to travel through a single intersection assgpito three. To further analyze
which option would be preferred, a sensitivity analysis was performed. Traffic volfonésese three

scenarios were grown by 1% per year for 12 years to produce 2040 voltilvesesults for this can be
seen below inrable 5

Network Measures of Effectiveness 2040 Alternative 1| 2040 Alternative 2A 2040 AlteraatPB
Overall Network Delay (Hours) 199 83 118
Total Travel Time (Hours) 300 128 186

Table 5: 2040 Network Results for Stone Spring Road Intersectionfangosed Quadrant Roadway
Intersections

While the two quadrant roadway intersections degrade in performance a faivamélternative 1 shows
a significant degradation in these performance metrics in 2040 and perforasimilar manner to the

2028 No-Build option. Based on this analysis, the quadrant roadways &l li& better equipped to
accommodate continued traffic growth in the future.

Analysis was also done to estimate the difference in travel time foragheuted left turn movements at
the Stone Spring intersection. Travel time estimates were calculated from and &athe location. For
example, the travel time for the eastbound left at US 11 and Stone SprirdyfBoAlternative 1 was
calculated including the travel time for 500 feet on Erickson Avenue eastboundamyng US 11 and
600 feet northbound on US 11 after making the left turn onto US 11 frookdem Avenue. This
accommodates the starting and ending location of the re-routed vehicles through twraypi roadway

intersection. Similar considerations were given for each of the left turn movemesismfinary of these
results is shown below ihable 6

Estimated Total Travel Time for Left Turns (Second
Alternative NBL SBL EBL WB|
Alternative 1 74.9 110.6 62.1 69.1
Alternative 2A 83.1 159.6 82.6 143.9
Alternative 2B 77.3 174.7 83.7 204.(

Table 6: Left Turn Travel Times for US 11 and Stone Spring Road

Though overall intersection delay is low in the quadrant roadway alternatives compared to Alterha
the time it takes to travel through the quadrant intersections and the segments betwezgignals for
the re-routed left turns generally adds a high amount of travel time. Despéedtgradation in travel

10



time, the substantial benefits to the through movements at the Stone Spring intersetiiy help offset
this.

Because Alternative 3 only requires changes to the signal phasing and heads, Alternavar®alyzed
with 2019 volumes to quantify the benefits to the intersection if that alternative waseémented at the
present time. The results of this analysis and a comparison to the existing intersaoti shown below

in Table 7 Queue length results represent the"@Hercentile queue. For the purposes of this analysis,
Alternative 3 was analyzed using the existing PM cycle length of 146 secdhdsptimized splits and
offset.

PM Peak Hour Delay, LOS, and Queue Summary
2019 Existing Configuration 2019 Alternative 3
Queue
Lane Delay Length
Intersection Roadway Group | (Sec/Veh.) LOS (Feet)
South Main [NBL 33.1 70
Street  [NBTR 73.3 682
South Main South Main |SBL 33.3 12
Street (US 11 Street SBTR 39.6 D 593
and Mosby Mosby Road EBL 55.6 E 541
Road EBTR 38.9 D 0
Mosby Road | WBLTR 63.6 E 63
Overall 57.0 E -

Table 72019 PM Peak Hour Analysis Results for Existing Configuration and Atteendiat US 11 and
Mosby Road

The results show that removing the split phase at the intersection is likely to progidleséantial short-
term improvement to the operations at the intersection. The removal of the afiitvs for more green
time to be dedicated to the mainline through phase and greatly reduces fi®ldlye intersection overall.
The increase in delay for the eastbound left turn can likely be attributed tdothger mainline through
phases and can be potentially be reduced through adjustment of the timings.

The final analysis comparison was for the existing configuration and Alternataed 8 in 2028. The
results of this analysis can be seen belowable 8 The future models use the 190 second future PM
cycle length provided by VDOT. It was noted in the analysis that re-tthengjgnals to a shorter cycle
length did not provide any benefit to the intersection of US 11 and S8pring Road/Erickson Road.
Splits and offsets for the future models were optimized within the provided 190 secondeygtb.
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PM Peak Hour Delay, LOS, and Queue Summary

2028 No-Build 2028 Alternative 3 2028 Alternative 4
Queue Queue
Lane Delay Length Delay Length
Intersection Roadway | Group |(Sec/Veh.) LOS | (Feet) |(Sec/Veh) LOS | (Feet)

South Main [NBL 85.7 226 36.9 D 119
Street NBTR 49.9 984 34.1 898
South Main South Main |SBL 20.1 4 51.1 9
D
E
D

Street (US 11 Street SBTR 47.2 863 32.2 456
and Mosby Mosby Road EBL 73.7 797 92.5 618
EBTR 52.7 68 47.8 D 54

Mosby Road | WBLTR 86.2 111 48.6 D 83
Overall 53.3 D - 40.6 D -

Road

Table 8 2028 PM Peak Hour Analysis Results for Existing Configuration and Alteesasi and 4 at US
11 and Mosby Road

Compared to the existing field conditions, the re-timed existing interseatidi potentially operate very
slightly better than the existing intersection due to the increased dgcigth providing for less delay on
the mainline through movements. Compared to 2019, the benefits of Alternatiare3lessened.
Alternative 4, while causing the delay on the side streets to increase, pravisidsstantial benefit to the
mainline through movements and overall benefits the intersection to a signifidegree. While
Alternative 4 provides for less delay overall, there is some potential for conflict with thegedmccess
management adjustments to the segment of US 11 between Mosby Road and StomeRBmad. As the
95" queue shows aB15-foot queue, this would potentially block the cut in the median for the left turn
into the main entrance driveway for Duke Plaza. However, as tfigoBfcentile queue is only projected
as 178 feet in the Synchro model, this will likely be a rare issue and shoutshm@romise the other
beneficial effects of Alternative 4.

It should be noted that in Alternative 3, the removal of the split phase will likelyineaquajustments to

be made to the existing pedestrian crossing across the northern leg of the intersecigoto conflicts

with the significant number of eastbound left turns. The preference would be to shift the pedestrian
crossing to the southern leg of the intersection. If this is not possibletdymtential impacts to the
pedestrian ramps, a leading pedestrian phase would be recommended if Alternative 3a@smengd. It

also recommended that sidewalk on the eastern side of the intersection be expandedrtectda the

bus stops on US 11 in the vicinity of Mosby Road as part of any pedegtigades made to the
intersection.

SACEMEANSPEED ONJS11 BETWEENHESTUDY
INTERSECTIONS

In order to provide for an additional measurement of effectiveness of the different aliggs the
northbound and southbound space mean speeds were extracted from the analysis noodkésportion
of US 11 between Stone Spring Road and Mosby Road. As each of the proposed alsconétiedfects

one of the intersections, speed data was pulled for the relevant approachtZ 03 Ev $]A [+ % E3]

intersection. A summary of these results is shown belowaible 9
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2028 Space Mean Speed and Travel Time on US 11 wititutie Area

Alternative | NB Speed (MPH) SB Speed (MPH) NB TT (SecondE) (SeBonds
No-Build 10 15 84.3 56.2
Alternative 1 14 60.2
Alternative 2A 28 30.1
Alternative 2B 33 25.6
Alternative 3 16 52.7
Alternative 4 23 36.7

Table 9: 2028 Space Mean Speed and Travel Time on US 1ih withStudy Area

Compared to the No-Build option, the quadrant roadway alternatives provide fon#isamtly improved
northbound speed and travel time on US 11 within the study area. Similarly, #tite¥r provides for an
improved southbound speed and travel time on US 11 compared to both No-Build and Aleativ

RESULTSUMMARY FORRICKSOM\VENUE ANIPEARSTREET

Presently, the intersection of Erickson Avenue and Pear Street is a two-way stop-ednitrtdlsection
with a four-lane mainline on Erickson Avenue and single lane approachtsaoistreet. The intersection
currently suffers significant delay on the side street approachsjected 2027 volumes for the

intersection are shown below iRigure 7

Figure 7: 2027 Future Volumes for Erickson Avenue and Pear Street
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Proposed alternatives included signalizing the intersection and providing-@nt to the east of the
existing intersection. The R-Cut would service the northbound left and gfrtraffic from Pear Street as
well as the eastbound left turns from Erickson Avenue. Southbound Pear Street left andtthraffic

would be serviced as U-turns at the existing downstream signal at Erickson Avenugla8ireiet. The

full analysis results are shown belowTiable10.

PM Peak Hour Delay, LOS, and Queue Summary
2017 Existing Configuration 2027 No-Build 2027 Build - Signal 2027 Build - RCUT
Queue Queue Queue Queue
Lane Delay Length Delay Length Delay Length Delay Length
Intersection Roadway Group | (Sec/Veh. LOS (Feet) | (Sec/Veh. LOS (Feet) |(Sec/Veh.) LOS (Feet) |(Sec/Veh. LOS (Feet)
Erickson |EBL 9.9 8 10.4 B 10 21.2 55 N/A
Avenue EBTR 0.0 0 0.0 0 29.6 312 0.0 0
Erickson Erickson |WBL 9.1 1 10.4 B 12 165 | B | 66 111 | B | 14
Avenue and Avenue WBTR 0.0 0 0.0 0 25.3 374 0.0 0
Pear Street Pear Street | NBLTR 264.7] 207 300+ Undefined 72.5 E 297 13.3 B 40
Pear Street | SBLTR 27.0 D 34 300+ Undefined 55.6 E 60 10.4 B 9
Overall 17.6 - Undefine - 32.2 1.9 B -
Erickson |[EBU 16.2 B 125
Erickson Avenue EBT 0.0 0
Avenue R-Cut| Erickson Ave.| WBT NIA NIA N/A 6.1 156
Overall 4.8 -

Tablel0: Analysis Results for Intersection of Erickson Avenue and Pear Street

Exact analysis results for the 2027 No-Build option were unavailable fromr8yascthe extremely high
delay was not compatible with how the model generates outputs. The signatitaadection alternative

significantly improves conditions at the intersection compared to theBNidd option in 2027, though the
side streets still see heavy delay and the mainline suffers from the changefifeerflow to signal

controlled. The R-Cut option may potentially provide a substantial benefit tethently substandard
movements with little negative impact to the mainline through movements at the satetion, even with

the added signalization for the R-Cut

An option was tested with a non-signalized U-turn that showed no adversacisifo the operations at

the intersection. However, due to the limited sight distance at the intersection, this is not reended

for implementation. Further analysis is being prepared to determine the exadt lbeation of the
recommended signalized U-turn with consideration to weaving distance andctmpa the existing
roadway and rightf-way. Once the exact location is determined, recommendations for turn lane storage
and taper length will also be recommended.

At the intersection of US 11 and Stone Spring Road/Erickson Avenue, the eststfiggiration and

Alternative 1 will likely not provide sufficient capacity for the expected traffic growthe corridor. The
addition of a quadrant intersection in Alternative 2A or 2B may provida fignificant improvement in
all measures of effectiveness and is recommended for implementation. Alternative2Brovide better

use of the existing pavement over Alternative 2A and will likely be sligtghg cost-efficient whereas
Alternative 2B will likely provide for slightly better operations.

At the intersection of US 11 and Mosby Road, there is potential for-$&ort improvement by removing

the existing split side street phasing and implementing concurrent side street phasing with Alternative 3
In the long-term, the removal of the side street split phase will still providereetit if widening Mosby
Road with Alternative 4 is not feasiblEhe potential for further improvement with the implementation

14
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of Alternative 4 if widening Mosby Road is feasible results in it beintptigeterm recommendation for
implementation alongside Alternative 2A or 2B.

At the intersection of Erickson Avenue and Pear Street, an R-Cut with a signalized U4simgdimthe

east of the intersection is recommended to provide the best flow of vesitirough that portion of the
corridor.

15
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TECHNICAL MEMORANDUM

DATE: January 13, 2020

TO: Brad Reed, AICP
Project Manager

FROM: Nathan Umberger, PE, PTOE
John Albonetti

ATCS, PLC - Traffic Engineering

SUBJECT: VDOT STARSS11 South Main Street City of Harrisonburg
Dukes Plaza Shopping Center Future Access Management Evaluation

INTRODUCTION

Presently, there is an existing full access commercial driveway on South Maindstveeen Stone Spring
Road and Mosby Road for the Dukes Plaza Shopping Center. If the raised medignajmrgjon of the
corridor that is proposed as part of this STARS study is constructed, the individual caahdréreivays
will be restricted to right-in/right-out movements only. This memo sumnearihe analysis performed to
determine the effects different access management scenarios may have on the existindyiveivay as
well as the surrounding roadway network.

QUMMARY OFNDINGS

A full access driveway at the main access entrance to Dukes Plaza owill 8kely not operate well due
to the inability of vehicles to turn left out of the development and presents safetig@ms due to not
meeting intersection spacing standards. However, vehicles turning left intdabelopment from US 11
will likely be able to find sufficient gaps in the opposing through traffic. Theatsh of left turns out of

the main entrance for Dukes Plaza may present a significant burden on the operaiaaaiity at the

intersection of US 11 and Mosby Road. The removal of the two-way left turn dd Wtay reduce the
effective storage for the northbound left turn lane at Stone Spring Road to a point wheregdor the

left turn will block adjacent through traffic or upstream left turns into Dukes Plaza.

Due to the likely substandard operational performance of the driveway itselitamuteractions with the
northbound left turns at Stone Spring Road, a closure of the main driveway teftaturns and a
conversion to a right-in/right-out only driveway is recommended.

DISCUSSION @WALYSIS

Spacing Considerations

In existing conditions, there are access management concerns associated with thduthaiocess
commercial driveway into Dukes Plaza on US 11 as it does not curresgly ancess management
standard spacing between a full access driveway and a signalized intersddtmrexisting spacing
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between the main driveway entrance into Dukes Plaza and the intersection of US HitaredSpring
Road is shown below Figure land the spacing standards for this type of location is shoviaigare 2

Figure 1: Existing Spacing Between Dukes Plaza Main Drivewayrieetend the Intersection of US 11
and Stone Spring Road

Figure 2: Intersection Spacing Standards

Due to the insufficient space between the driveway and the adjacent intersection as well as safety
concerns related to left turns out of the development having to cross over aisartibmount of through

traffic on US 11 during the PM peak hour, limited access modifications wastdered as part of the
models developed for this memo.

Assumptions Made

Because no traffic counts were taken at any of the commercial access driveways, traffic folkkése Du
Plaza Shopping Center was estimated using trip generation rates from thesdiflon of the Trip
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Generation Manualpublished by the Institute of Transportation Engineers (ITE). The development was

assumed to be fully occupied and the size of each generator was approximatedaasi@igmagery. A
20% internal capture reduction was applied to the generated trips. A summary of the esdigeierated

trips for the PM peak hour is shown belowTiable 1

Approximate Trip Generation Generated
Development Nameg  ITE Land Use Code _. Rate (Per 1000 . Trips In | Trips Ou
Size (Sq. Ft. Trips
Sq. Ft)

Taco Bell 934 - Fast-Food 2,700 32.67 88 46 42
Burger King Restaurant with Drive 3,200 32.67 105 54 50
McDonald's Through Window 3,900 32.67 127 66 61

Carter Bank & Trus} Lo 3,300 20.45 67 34 34
First Citizens Ban -2~ Drve-in Bank 3,500 20.45 72 36 36
Shopping Center 820 - Shopping Center 150,000 3.81 572 274 297
Total Tripy 510 520
408 416

Total Trips After Internal Capture Reduct

Table 1: Assumed Trip Generation for Dukes Plaza Shopping Center

A network-wide distribution of trips to and from Dukes Plaza was developédebVirginia Departmen
of Transportation (VDOT) and concurred by the City of Harrisonburg. A representatioa a¥erall

distribution is shown below iRigure 3

Figure 3: Trip Distribution for Dukes Plaza Shopping Center Trips
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Trips were distributed to the main and individual commercial access drivewalykSatll as well as the
access driveways on Mosby Road based on proximity to individual busirsesbésgic distribution due
to signalization. In order to develop a conservative mo2lg of the traffic turning left out of Dukes Plaza
onto US 11 with a destination north of the development was assigned to the easibkeft turn
movement at the main access driveway. Mosby Road was assumed to service 75%etif tthaing
outbound traffic from the development. 50% of the traffic turning left into trevelopment from US 11
was assigned to the northbound left movements at Mosby Road and the main access driveway.

Traffic entering the development with a right turn in on US 11 was distributecktonthin access driveway
as well as the individual commercial access driveways. The main access driveway wed sssapiure
all the right turns in for Carter Bank & Trust, 50% of the traffic for the main shoppimtgr buildings, and
50% of the traffic for the Burger King. The same estimate was applied to rightdutmt the main access
driveway for vehicles with a destination south of the development. The turningememt counts in
Synchro for the intersection at Mosby Road were assumed to already includeettiedogdment traffic
distribution as stated above and thus were not altered. Additional traffic assigndtetdght-in/right-
out driveway entrances was not included in the models. The traffic counts assigried toain access
driveway are shown below iRigure 4

Figure 4: Trip Assignment for Main Entrance into Dukes Plaza Shoiemnger




Analysis Methodology

Six scenarios were tested to determine the interaction between different access management
improvements applied to the main driveway and the intersections at Mosby Road and§idng Road

on US 11. The six scenarios are as follows:

1. Scenario 1: Full Access Main Driveway at Dukes Plaza with No-Build at Mosby Road

2. Scenario 2: Full Access Main Driveway at Dukes Plaza with Alternative 3 at Mosby Road

3. Scenario 3: Full Access Main Driveway at Dukes Plaza with Alternative 4 at Mosby Road

4. Scenario 4: Restricted Access Main Driveway at Dukes Plaza with No-Build at Mosby Road

5. Scenario 5: Restricted Access Main Driveway at Dukes Plaza with Alternative 3 at Mosby Road
6. Scenario 6: Restricted Access Main Driveway at Dukes Plaza with Alternative 4 at Mosby Road

In all scenarios that include full access, no movements will be restricted ahalirve commercial access
driveway at Dukes Plaza on US 11. Restricted access models remove the lefovement out of the
shopping center onto US 11 and reassign those trips to the eastbound left turn reavemo US 11 at
Mosby Road. Alternative 3 models test the effects of the removal of sgiipy for the side streets at
the Mosby Road intersection. Alternative 4 models test the effects of addiegamd eastbound left turn
lane onto US 11 at the Mosby Road intersection while maintaining the splginn for the side street
movements. No improvements were assumed at the intersection of US 11 and Storg Fqaith in any
models. The following geometric assumptions were made:

X In the full access scenario, the northbound left turn lane at Stone Spring Road was configured to
act as a continuation of the northbound left turn lane in Dukes Plaza.

X In the restricted access scenario, the northbound left turn at Stone Spring Road wasirazhfig
as its own turn lane with its own taper, separate from the northbound left turn at Dukes Plaza.

All analysis was performed using SimTraffic with 2028 volumes and signajstichinng the PM peak
hour.

Scenarios 1, 2, and 3 were developed primarily to determine if the main agdess/ay would be able
to accommodate a heavy concentration of left turning vehicles both into an@filne development as
unsignalized movements across heavy through traffic on US 11. The results ofallgsisaare shown
below inTable 2 All queues are noted as representing the maximum queue.
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PM Peak Hour Delay, LOS, and Queue Summary
Scenario 1 Scenario 2 Scenario 3

Queue Queue Queue

Delay Length Delay Length Delay Length

Intersection Roadway Lane |(Sec/Veh.| LOS (Feet) |(Sec/Veh. LOS (Feet) | (Sec/Veh.) LOS (Feet)
South Main INBL 106.9 |G 515 79.0 514 29.2 514
South Main steet  [NBT 29.8 D 705 142 | B | 699 8.0 702
Street (US 11 NBT 12.2 B 734 7.9 672 5.4 640
1 South Main |SBT 3.9 74 3.9 0 3.7 0

and Dukes Pla
Shoppin Street SBTR 4.7 33 4.5 0 20.6 0
Pping EBL 1092.0 511 | 1104.8 474 582.2 455
Center Dukes Plaza

EBR 176.0 511 52.7 474 7.4 70

Overall 46.2 E - 33.2 - 20.6 -

Table 2: Operational Analysis for Intersection of US 11 and Mairede®riveway into Dukes Plaza

It was noted during observations of the SimTraffic simulation that the left turnstireadevelopment

generally were readily able to find gaps in the opposing through traffic on Wd8elib metering of the

traffic from the signal at Stone Spring Road. Howgther interaction of vehicles attempting to turn left
into Dukes Plaza and vehicles attempting to turn left at Stone Spring within the sipaeeding space
reduced the efficiency of both movements.

Traffic turning left out of the development was generally unable to find atgaprn with the exception
of a small percentage that was able to turn when traffic was metered by the upstream signatuRiity
traffic was able to turn readily when access to the turn lane was not blocked by the left turn traffic.

Due to the results of these scenarios showing the full access driveway being unfeasitde foparations
standpoint, and not preferred from a safety standpoint, Scenarios 4, 5, and 6 were dedelop
determine the effects of the additional left turning traffic at the intersection of US HlMasby Road.
The eastbound left turn movement at this signal is heavy in existing corslaio testing was necessary
to determine if the additional volume would significantly affect the overall sigap&city.

For comparison purposes, the Mosby Road intersection results from Scenariosadd 3, with no
modifications to the turning movement counts at that intersection are shown belolabie 3

PM Peak Hour Delay, LOS, and Queue Summary
Scenario 1 Scenario 2 Scenario 3

Queue Queue Queue

Delay Length Delay Length Delay Length

Intersection Roadway Lane |(Sec/Veh.| LOS (Feet) |(Sec/Veh. LOS (Feet) | (Sec/Veh.) LOS (Feet)
South Main NBL 52.4 D 160 71.3 E 160 73.0 E 160
Sreet  INBT 1120 R 1104 | 461 D 788 35.2 D 598
NBTR 68.0 E 1086 29.5 759 23.8 525
. . |SBL 57.7 E 78 37.2 99 51.6 D 99
sfrzztth(uMsaT ) Sogire';"ta'” SBT 287 |G| 478 | 253 = 263 | 168 B | 400
and Mosby SBTR 39.4 D 500 36.9 D 479 24.8 433
Road EBL 40.3 D 154 40.5 D 154 46.7 D 148
Mosby Road |[EBL N/A N/A 60.3 E 154
EBTR 155.8 [ 507 1250 [ 488 68.1 E 487
Mosby Road | WBLTR 71.1 E 136 46.8 D 144 79.8 E 178

Overall 62.7 E - 39.3 D - 29 e -

Table 3: Operational Analysis for Intersection of US 11 and MoskadReith no TMC Modifications




The results of the analysis for Scenarios 4, 5, and 6 with the redirected left turns is shown bEdilein
4,

PM Peak Hour Delay, LOS, and Queue Summary
Scenario 4 Scenario 5 Scenario 6
Queue Queue Queue
Delay Length Delay Length Delay Length
Intersection Roadway Lane |(Sec/Veh.) LOS (Feet) |(Sec/Veh. LOS (Feet) | (Sec/Veh.) LOS (Feet)
. [NBL 75.0 E 160 87.9 160 48.1 160
South Main
Street NBT 56.1 E 1066 120.7 1842 106.8 1676
NBTR 53.1 D 1030 108.8 1869 97.2 1673
. . |SBL 40.7 D 38 44.1 D 99 29.0 16
South Main | - South Main o+ 37.3 D | 572 28.6 519 233 437
Street (US 11 Street
and Moshy SBTR 47.5 D 556 39.7 D 545 33.8 496
Road EBL 35.4 D 154 36.4 D 155 47.3 D 147
Mosby Road |[EBL N/A N/A 60.4 E 154
EBTR 153.4 RN 506 2102 [ 506 100.7 |G 506 |
Mosby Road | WBLTR| 59.8 E 136 46.5 D 137 73.4 E 144
Overall 51.5 D - 76.3 E - 66.6 E

Table 4: Operational Analysis for Intersection of US 11 and MoslgdReith Redirected Left Turns

The additional left turning traffic at Mosby Road shows a significant impagbéoations at the signal.
Due to the number of eastbound left turns exceeding 400 vehicles duringfuldg hour, a single left turn
lane is not able to provide enough capacity for the expected traffic volume. \Eitlerthe addition of a
second left turn lane in Alternative 4, the signal split required to acconatgothe heavy volume
negatively affects overall capacity for the mainline at the signal. The maximutivbsoind through traffic
gueue is not expected to block the Dukes Plaza entrance in any of these scenarios.

Due to the proposed installation of a raised median, the existing two-way lefianeon US 11 will be
removed. As this is concurrent with the installation of a dedicated left turn lane for tha awess
driveway into Dukes Plaza a portion of the effective storage for the northbound lefatu8tone Spring
Road will be removed. Analysis was performed to investigate the impact of threeediffaccess
management scenarios for the Dukes Plaza entrance on the northbound queueingaiSpiong Road.
These include a full access driveway, a direction channelized median, and no median bresdk vidoe
generated using the Alternative 3 configuration with the removal of split phasinthéoside streets at
Mosby Road. Geometry for the northbound left turn into Dukes Plaza and at Stoimg Road were
assumed to be the same for the first two scenarios as described in the previalysiarscenarios. In the

no median break scenario, the northbound left turn lane for Stone Spring Road extridwotihe Mosby
Road intersection with no interruptions.

The maximum queues for the northbound left and adjacent northbound through lane ae Spring
Road are shown below ihable 5 The queues for the full access and directional channelized median

scenarios are estimated as a summation of the northbound queues for Stone Bpadgand the Dukes
Plaza entrance.




Northbound Queues on US 11 at Stone Spring Road_&ft Turn Lane
and Adjacent Through Lane
Directional .
Full Access| Channelized NOB'\:Iee:;an
NBL Queues Median
Maximum Queue (Feet) 893 1,002 711
Directional .
Full Access| Channelized NoBl\r/Iee:klan
NBT Queues Median
Maximum Queue (Feet) 1,077 1,120 541

Table 5: Northbound Queues on US 11 at Stone Spring Road for Left'Bime and Adjacent Through
Lane

There is currently approximately 340 feet between the stop bar for the northbceftéuirn lane and the
curb line for the ingress into Dukes Plaza. The maximum northbound thouegke is likely to extend far
enough upstream as to block access to the turn lane if given its own taper. The résodisanalysis also
show that the queues for the northbound left turn lane are likely to block theugtolanes if the lane is
given its own taper or block the entrance into Dukes Plaza if treated agtansion of the Dukes Plaza
left turn lane.

It should be noted that the results of these models are likely conservative, due to:

1. The assumption that the development is fully occupied at the maximum floor spadaldeai
based on aerial imagery.

2. The use of the Shopping Center land-use code, which may generate more vehicle trips than a
breakdown of the individual businesses within Dukes Plaza.

3. Assumptions made regarding how vehicular traffic generated by Dukes Plaza is distributed
between the individual commercial access driveways and at the signalized intersafctiG11
and Mosby Road, in particular left turns.

4. No consideration was given to vehicles that may utilize right turns out of tlielogment onto
US 11 southbound in order to make a U-turn at Mosby Road, which may reduce thauhiger
of left turns.

Recommendation

Due to the likely substandard operational performance of the driveway itselftamateractions with the
northbound left turns at Stone Spring Road, a closure of the main driveway teftatlins and a
conversion to a right-in/right-out only driveway is recommended.







TECHNICAMEMORANDUM
DATE: April 3, 2020

TO: Brad ReedAICP
Project Manager

FROM: NathanUmberger, PE, PTOE
Deri Harris
John Albonetti
ATCS, PLC

SUBJECT: VDOT STARSS11 South Main StreetCity of Harrisonburg
Design Considerations

The purpose of th&JS 11 StarStudyin Harrisonburg, VA is to improve traffic operations and safety in the
US11 corridor between Stone Spring Road to just south of Md=iad while minimizing impacts to
private property and utilitiesUS11 is classified as a Minor Arterial for thixton with a design speed of
35 MPHas noted in Table.INote that no field survey nor utility designatibas been conducted at the
time of this memorandum and the preliminary design is based solely on aeagémn GIS information,
and field observatins.

Design Criteria
US11 (S Main Street)

VDOT Func. Class. Minor Arterial
Posted Speed 35 MPH
Design Speed 35 MPH
Min. Lane Width 11

Table 1: Design Criteria

Thestudy proposalincludes installing 3’ wide standard concrete median MCalongUS11 to convert
existingbusinessntrances to be righin and rightout only. The entrances themselves will not require
any modificationThe proposed M& median will have mountable Ecurb face to satisfy Harrisonburg
Fire Department requirements. The existing left turn lanes at Mosby Raae Spring Road, arad the
entrance to Dukes Plaza will remaindthe entrance to Dukes Plaza will remain full accéi$ane widths
will remain 11’ wide, andat accommodate the proposed median, the existing bike daalenguS11 will
be eliminated. The existing 5’ wide sidewalk on the western side of US 11 will remainrsaw & wide
sidewalkis proposed tobe installedwithin the study areeon the easternside of US 11 for usas a
pedestrian facilityThe proposed sidewalk will tie into the existing sidewalk along StonegSpaad and
will extend south of Mosby Road to connect to the existing stopshown in Figure .IThe bus stop will
need to be relocated approximately 25’ north to be accessed by the new diklewd a new standard
bus shelter will be installedA proposed bushelteris not feasible at the existing bus stop between Mosby
Drive and Erickson Avenue due to the need for a lagtgningwall to accommodate the existing terrain.
Installing the bus shelter would cost an additional $65,000 includingsttedter, retaining wall and
additional rightof-way. Two new bus shelters will also be installed on the western sitRode 11 at the
existing bus stop locations south of Modbgiveand between MabyDriveandErickson Avenue.
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Figure 1Existing Bus Stop Location

SDEWALKOESIGN

The2018AASHT®olicy on Geometric Design of Highways and Ststatissaminimumbuffer width of 2’
between the sidewalk and the back of cigtould be providegwhich matcheghe City of Harrisonburg
standardwidth of 2’ for the same buffer.Therefore, onsent from the Cityvill be needed from Sta. 102+00
to Sta. 112+50 for the curlbutted sidewalkbut no design waiver is required’he full buffer width is not
able to be providedlue to utility poles behind the sidewalk and limited rigifiway. There is approximately
6’ between the back of curb and the utility poles and a minimuhofizontal clearance grovidedbetween
the edge of sidewalk and the utility poles. This leaveseayor only the 5’ sidewalk with no buffer. In order
to provide a full’ wide buffer, 9 additional utility poles and light poles would n¢edtbe relocated. A4’
buffer width is provided from Sta. 112+50 to Sta. 115+00.

Figure 2ExistingTerrain and Utilities
The sidewallcannotbe installedbehind the poles due to existing steep slopes that would need to be
regraded This wouldead to increased righf-way acquisition and impacts to private landscaping and
parking lotsThe design was optimized for tlegistingterrain observed in the fieldnd seen in Figure
addition, the additional utility relocation or rightf-way impacts would significantly increase the project cost
and delay the project schedule in the righftway phase. There is adequate space and 1idiwtay for
existing trafic signs to be relocated behind the sidewalk. As the desigrtlef refined, it may be possible
to provide a 2’ buffer in some areas between poles but as no sun&ehden completed, it is assumed in
the preliminary design that the sidewalk will need to be curb abutteghinimize impacting the slopes and
existing features on private propertynstalling the sidewalk will also require modifications to the egst
entrances along theastern side of US 1king standard GG.
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COSTESTIMATE

The total cost of the project including the PE, RW, and CN phastisnated at $177 million and is broken
down by phasesn Table 2 belowThis estimate assumes the crown of the roadway does not reede t
modified. It also assumes the existing drgimand stormwater management system is sufficient and few if
any drainage structures will be needed in the proposed mediare M@t no drainage analysis has been
performed as part of this preliminary design. The current costnegé assumes that the esting pavement
markings will be eradicated, and no resurfacing will be indudehe project. Resurfacing will be performed
by the City of Harrisonburg as part of their normal repaving schetfidurry seal is required as part of the
project, the cosis expected to increase $40K to a total of8iimillion. If millng andoverlayingis required

as part of the project, the cost is expected to increase $39GKtatal of £.16 million.

Cost Estimate
Prelim. Engr. Phase $347200
Rightof-Way Phase $208,550
Construction Phase $1215,750
Total $1,771,500

Table 2: Cost Estimate Breakdown




SYIFPROJECTS
DETAILEPROJEGCIOSESTIMATEUMMARY
(Version:11/14/2019)

Portal ID: Rte.11 AccessManagement ProjectUPC
PreparedBy: ATCS Milestone| Creation/PreScope
ReviewedBy: Date: 4/3/2020
County/City/Town: City of Harrisonburg(115) TierLevel 1
PreliminaryEngineering
ProjectEstimateComponent ProposedProjectCostEstimate($)
Discipline Source Bas®) Contingency(%) Total
Roadway Consultant $ 50,000 12.00% $56,000
Hydraulics Consultant $ 20,000 12.00% $22,400
In plan Utilities 12.00% $0
Traffic Consultant $ 50,000 12.00% $56,000
Structures/Bridges $0
Materials/Geotech Consultant $ 40,000 12.00% $44,800
Survey Consultant $ 50,000 12.00% $56,000
Environmental Consultant $ 50,000 12.00% $56,000
Rightof Way Consultant $ 50,000 12.00% $56,000
Other $0
VDOTOversightCost $0
Total PEPhaseEstimatg $ 310,000 12.009 $347,200
Inflation factor (% 0.09 $0
Total Inflated PEEstimat $347,200
PEBaseEstimateDate (XX/XXXX)
PEPhaseStart Date (XX/XX/XXXX)
Rightof Way & Utilities
Discipline Source Bas®) Contingency(%o) Total
Rightof Way $34,000 50.00% $51,000
Out of PlanUtilities
(power, cable, gas etc.) $137,000 15.00% $157,550
VDOTOversightCost $0
Total RWPhaseEstimatg $171,000 21.969 $208,550
Inflation factor (% 0.0% $0
TotalInflated RWEstimat $208,550
BaseEstimateDate (XX/XXXX)
RWPhaseStart Date (XX/XX/XXXX)
Construction
Discipline Source Bas@) Contingency(%) Total
Mobilization $65,000 40.00% $91,000
MOT $75,000 40.00% $105,000
Roadway $323,000 40.00% $452,200
Hydraulics $122,000 40.00% $170,800
In plan Utilities $0 40.00% $0
Traffic $120,000 40.00% $168,000
Structures/Bridges $0 40.00% $0
Materials/Geotech $0 40.00% $0
Soundwalls $0 40.00% $0
Other (Transit) $30,000 40.00% $42,000
Total Bid Iltems| $735,000 40.00% $1,029,000
Incidental Claims& Work Orders
(5%to 10%max) 5% 36,750 36,750
RailroadFlagging/Coordination 0 0
StateForces 0 0
StatePolice 0 0
ContractRequirements
(Incentive/Disincentive) 5% 0 0
Environmental
_ _ . Inspection($) 50,000 50,000
CO”S”(Trf:O”Ehg'nee””g VDOTor Locality($) 50,000 50,000
pection) VDOTOversight($) 50,000 50,000
Total CE| 150,000
Total CNPhaseEstimats $921,750 31.909 $1,215,750
Inflation factor (% 0.00% $0
Total Inflated CNPhaseEstimat $1,215,750
CNBaseEstimateDate (XX/XXXX)
CNPhaseStart Date (XX/XX/XXXX)
CNPhaseEndDate (XX/XX/XXXX)
Total ProjectCostEstimate $1,771,500
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Date:June2019 STARS
Routell/S.Main St —Erickson Ave(City of Harrisonburgy
CorridorIntersectionmprovement Study

2.Introduction and Purpose

Routell (S.Main Streein the City of Harrisonburgs a majorarterial routewith observedperational issues at
the intersection of Erickson Avenue/Stone Spring Relkidh has several major left turning movemeatsyvell
asexistingsafety concernen the corridor extending to the south. The City of Harrisonburg has alsostsebli
through a land development traffic study that there will be future operbtindaadty issues at the intersection
of Erickson Avenue & Pear Street that may not be adequately resolvedgnilizztion. The City has
developed a preliminary concept for an innovative intersection treathawill be refined and advance@he
purpose bthis Strategically Targeted and Affordable Roadway Solutions (STARS¢ct istwo-fold. First, it

will evaluate operational and safety conditions and identify short- anddom@gmprovements that can be
programmed into the Virginia Department of Transportation’s (VDOX)Y&ar Improvement Program (SYIP)
for a segment of S. Main Street from Mosby Road to Stone Spring Road/EricksmmeAv@econd, it will
evaluate and perform preliminary design work for the conceptual treatleeeloped by the City of Harrisonburg
for the Erickson Avenue & Pear Street intersectidmeS. Main Street alternatives evaluation will consider
operational and safety improvements throggbmetricdesign access management improvements, lane
utilization/repurposin@nd innwative intersectiotor interchangeonfigurations. Advancement of work tre
intersection of Erickson Avenue and Pear Street will include an assessrtienfunction and feasibility of the
conceptual treatment, analysis of beneficial modifications to this pgresed preliminary design plan
development. This framework document outlines the scope of work and assossateg@ons for the
aforementioned project. The assumptions used in this framework docurganwidi the standards and guidance
from VDOT'’s Traffic Operations and Safety Analysis Manual (TOSAMg VDOT Road Design manual, and
applicable City standards.

This project is scheduled to be completedater than March 2020

The general schedule will be as follows:
X September Existing ConditionsAlternatives Screening Workshop
x November -Alternatives Developmer& EvaluationWorkshop
x January — Final Recommendations and Public Involvement Planning Workshop
X March— Delivery of Final Report and all associated Documentation

3.Project Study Aea

The study area for this project is shown in Figure 1. The studylsezafter referred to as the “study corridor”,
primarily consists of a section &outell (S.Main Street betweerthe functional areas of tiosby Road to
Stone Spring Road/Erickson Aveniméersectionsapproximately 0.5@nile in length. Also, as part of this
STARS efforf ATCS will more thoroughly advance concept design for the intersection of Ericksonéaad
Pear Streethown in Figure 2. The study corridor includes twimnpry intersections and direct access points to
adjacent properties. The significattidy corridoiintersections are listed in the table below.

1 |JUS-11/Main Street at Mosby RogSignalized

2 |US-11/Main Street at Stone SprilSignalized
Road/Erickson Avenue

3 [Erickson Avenue at Pear Street [Unsignalized
(Design Only)
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Figure 1: Project Study Area
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Figure 2: Erickson Avenue at Pear Stregelsection Concept
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4. Analysis Years / Period$ Project Data

This study will analyze existing conditions in 2019 and future conditions in ZD@8time periods to be
analyzed for existing and future conditions include weekday AM and PM peak ditaalt corridor signalized
intersections. In addition, analyses of selected unsignalized intersewiil also be undertaken. The field data
collection progranis to be conducted as part of a Traffic Impact Analysis effort forvaHiggh School campus
near the study ardzeing handled by Monteverde Engineering & Design Studio. The colleatimch was
completedrom April to June 201%0 account for school traffic, includénhe following data elements:

Two Hour Weekday AM & PMPeak Hour turning movement counts (City of Harrisonburg)

Weekday volume and classification ADT counts for two roadway segmenolos@y{DOT
count program data)

Weekday corridor travel time runs and speed (aity of Harrisonburg)

Weekday intersectionugue lengths at intersections to be analyzed (ATCS)

Design Work for the Erickson Avenue intersection will include analysi\peak hour conditions in a 2027
future year condition using traffic data and modeling from the 2017 Wenger-BurkRadiglentibDevelopment
Traffic Impact Analysis. The City of Harrisonburg will providelasit plans for Erickson Avenue. ATCS will
determine if additional ground survey work is required and will coordingbeM@DOT prior to proceeding with
such work.

5. Traffic Opeations Analysis

The City of Harrisonburgyill provide the most current signal timing plans and/or Synchrq fflesailable for

the corridor. The traffic operations analysis and simulation will b@peed using Synchro 10/SimTraffic 10
software forall the study intersections along the arterial corridor. Inputs agsemmethodologies will be
consistent with VDOT’s Traffic Operations and Safety Analysis Manual ANDSand will be documented with
the calibration of existing conditions memo. eFTCS Team will calibrate existing conditions SimTraffic
models based on simulated traffic volumieavel time runsand queue lengths at critical signalized intersections
as detailed in TOSAM.

For the Erickson Avenue design work, the City of Harrisonburg will provide@@2& Synchro models used for
the 2017 Wenger-Burkholder Residential Development Traffic Impact AnalyBG&S will provide a comparison
of development build out conditions without signalization (presented in TIA),sinalization (premted in

TIA), and with the preferred intersection alternative at Erickson Avé&nBear Street. Turning path software will
be used to validate the proposed U-Turn locations, with a transit bus desige f@hibe eastbound Uurn and

a passenger car slgn vehicle for the westbound U-Turn at Route 42. A viable pedestrian pathgdccicson
Avenue at Pear Street will be evaluated and incorporated into theati@nsdesign.
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6.Safety Analysis

The ATCS Team will conduct a crash analysis for the stadgridor using the latest five years of available crash
data from VDOT’s crash database. TAECS Team will review, analyze, and summarize the crash data by year,
severity, type, time of day, locationThe team wilidentify anycrash patterns, and liketauses for crashes, and
develop collision diagramet key locationso further understand vehicular behaviors of each crash. The team will
develop collision diagrams for tleeerallcorridor.

The team will conduct AM and PM peak period field reviews of the studydoortdo review traffic conditions,
driver behavior, geometric layouts, and the presence and condition of signiregngué markings, and
delineation. Following completion of the lifereviews, the team will provide recommendationsvianying levels

of mitigation. Typical recommendations will include signing/pavement imgrknprovements, sight distance
improvements, improvements to traffic and pedestrian sigaalsyell as bike and pedestrifacilities. These
recommendations will be based on historical crash data, field redadsa review of compliance with the
Manual on Uniform Traffic Control Devices (MUTCD) and VDOT/COUNTY/CITOCAL standards and
policies. Recommendations ivalso include “maintenanegype” safety improvements which are expected to be
low-cost and shorierm measures. The recommendations will be utilized to conduct a crashaeduslysis
using Crash Reduction Factoedated to SMART SCALHEo determine #ects of potential safety improvements.
The team will calculate the crash reduction benefit/cost by assigningtanpwalue to crash reductions using the
VDOT Highway Safety Improvement Program (HSIP) costs.

A summary of fiveyear crash severity and type without a detailed crash diagram will be reportes Ewickson
Avenue & Pear Street intersection.

7. Traffic Forecasting

Traffic forecasting for the 2028 future year on the study corridor wilhken directly from the Harrisonburg
High School Trdic Impact Analysis. Forecasting for the Erickson Avenue design work 2027 fgarewll be
taken directly from the 2017 WengBurkholder Residential Development Traffic Impact Analystsrther
sensitivity analysis may be conducted based on alteesgbroposed and analyzied the study corridor and the
Erickson Avenue intersection design work, dmakse years will be selected by Study Team to assess potential
future levels of serviceATCS will work with the Staunton District and City of Harrisonburg toeliey and

apply an average annual growth rate (AAGR) to the 2028 forecast volunmersetaig future year traffic
forecasts for sensitivity analysis where needed.

Volumesdeveloped  ATCS for sensitivity analysis yeavsll be reported and summarized in graphical format
and will be submitted to VDOT for review and approval prior to initiati@analysis.

8.Concept Development and Cost Estimates

Based upon the 20280-Build operatimal analysis results, safety analysis, as well as field investigations, the
team will identify operational and safety deficiencies within the stwdg and develop improvement alternatives
along the corridor. The team will then present and discusstah &git of potential improvements wittDOT

and the City to determine those that should be analyzed in greater detail.

An initial screening will be performed using Synchro 10 software and/&fmDie&T Junction Screening Tool

(VJuST) where applicabledp test innovative intersection concepts that may be advanced to more detaitgd test

ATCS will presenpreliminary alternatives at an-person Existing Conditions/Alternatives Screening Workshop
6
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with will involve a decision matrix with results of the pkang level analysisapproximate cost ranges, and
concept sketchesThe study team will work through these and select up to 2 corridor/irtiersatternatives to
advance to deeper analysis of 2028 traffic volumes utilizing SimTratieATCS team wil presentthefindings
of the analysiso the Study Teanduring anin-persort‘AlternativesDevelopment &valuation Workshdpat
which point the study team will refine specifics of the alternatives andias=wt concepts order to finalize the
analysis At the final teammeeting, thestudy team will walk through thinal results, plan the public meeting,
and select a preferred corridor alternafiwefinal report out.

Pending final guidance from VDOT Central Officketteam will prepare plannidgvd cost estimates for the
improvements’ construction costs for each of the preferred altezsatsing the current version of the Project
Cost Estimating System (PCES), Version 8AT.CSwill consult with District L&D for their input regarding
right-of-way, utility relocation costs and will adjust PCES estimates with appte@ssumptions. The initial cost
estimates prepared ByT CS will be submitted for review by VDO@nd the City of Harrisonburg, they will then
berevised as needed based upon this review. ATCS will develop planning letsteskof the preferred corridor
improvements that meet Smart Scale program sketch requirements. Pretetyesbsidor improvements will be
prioritized and, if appropriate uindled into separate projects based on an implementation pathway rea@dmen
by ATCS. ATCS will develop onpage graphical executive summary sheatsSTARS templatefer each

project displaying the brief project description in plain language, Isketd estimate, schedule, and a summary
of reported benefits.

For the Erickson Avenue design work, ATCS will develop design plans andjereering cost estimate to the
maximum extent possihlestimated to be 280%, based upon As-Built Plans of Erickson Avena@CS will
usethe VDOT staff coordination procedures described above for the firas@ttion conceptAdditional work,
such as survey or geotechnical exploration, to reduce risk and maximize dexeiopay be addedt a later
point in the studys deemed necessary and appropriate.

9.Measures of Effectiveness (MOE)

MOEs for intersections will includ8ynchroSimTraffic output foHCM 6" Edition controldelay
(sec/vehimicrosimulation delay (sec/veh) and"Qercentile queue length (ityaximum qeue length (ft).
Unsignalized intersection operations will be reported as Stop Controbagipdelay

(sec/veh)microsimulation delay (sec/velBpd maximum queue length (ft). Corridexel MOEs for S Main

Street will be reported from SimTraffic and indispace mean speed (mph) and travel time (min:sec) for NB and
SB travel from Pleasant Hill Road to Mosby Ro&IOEs will be documented in figure and/or tabular format.

For Safety Analysis, Virginia specific CMFs will be applied where availabtketernine projected reductions in
crashes.

10. PublicOutreach

VDOT will work with the study team to develop a survey of public opinion regguekisting corridor conditions
and conceptual, generalized treatment types. The City of Harrisondupgiblish the suwrey to the general
public in advance of thExisting Conditions/Alternatives Screening Workslsoghat results can inform
development of preliminary alternativédDOT and the City of Harrisonburg will condugtpublic meeting
following the analysis of thpreferred study corridor alternative and development of draft preliminary
engineering drawings for the Erickson Avenue & Pear Street intersection tofb@ATCS Team will provide
display boards and related materials far public meeting and will present the study findings and intersection
7
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design concepising a Powerpoint presentatidDOT will revise the public survey for nelease as desired by
the study team. The City of Harrisonbwvdl advertise and host the eweand will facilitate an online portal for
submission of stakeholder commeatsl the survefollowing the event.
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S. Main St. (US-11) & Erickson Ave. Study

Online Survey Results Summary




Agenda
T Introduction

t Survey Analysis
t Corridor Use & Issues
t Corridor Priorities
T Alternatives Survey
T Respondent Info

t Key Takeaways




Introduction

tStudy Areas:
tUS-11 (S. Main Street) from
Erickson Ave./Stone Spring
Rd. to Mosby Rd.
TIntersection of Erickson Ave. &
Pear St.

1Online survey available from
January 22 to February 14, 2020

872 382

completed additional
surveys comments




Survey Analysis:
Corridor Use & Issues







<«— #1 (85%)
«— #5 (1%)
«— #4 (3%)
«— #3 (4%)
«— #2 (6%)
«— #6 (1%)
















What specific concerns do you have about S. Main St. (US  -11)
between Stone Spring Rd. / Erickson Ave. & Mosby Rd.?

700
600
O
.'G_‘) 500
&
Q
Q
) 400
7))
)
E 300
O
Z 20
) l .
0 . . -
Traffic Congestion Safety Difficulty Accessing Bicycling Walking Safety/Comfort None Other Bus Stop Access /

Businesses Safety/Comfort Safety / Amenities
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Sample Comments:

T 3 3HRSOH ZDYLQJ GULYHUV W KIURRKQ K GxQ C

T 3, KDYH SHUVRQDOO\ EHHQSLNMxiaQd BEFFL G
Mosby. There should be NO LEFT turns for cars pulling
RXW RI WKH OF'RQDOGYYV % XUJHU .LQJ«’

T 37TRR PXFK WUDIILF WU\LQJ WR DFFHVV W
restaurants and visa-versa between two busy
LOWHUVHFWLRQV«’

T 3+ X J¥blume of people speeding. $0ZD\V«’

f 31HZ VFKRRO RQO\ DGGV WR RMEN-BURZG
iIsdownitisa PHVV«’

T 3, OLYH R MaiR&nd cannot safely exit my street due
to congestion withnostop OLJKW«”’
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No. Times Selected

What specific concerns do you have about the
Intersection of Erickson Ave. & Pear St.?

700
600
500

400

300
200
100 I
O . . . N ]

Traffic Congestion Safety Difficulty Accessing Bicycling Walking Safety/Comfort Other Bus Stop Access /
Businesses Safety/Comfort Safety / Amenities







Sample Comments:

T S&RQFHUQ DERXW WKH FRPSOLFDWLRQ Z
present. It seems some drivers are unsure of right of
way, where to stop, orwhento JR«’

I 3(Q W H lthe ®ehr intersection is not for the faint
hearted. Very GDQJHURXV «”

T 3Cannot turn left on at peak commuter times from Pear to
(ULFNVRQ«’

T 3/H ItWns from Pear onto Erickson are becoming
increasingly GLIILFXOW«’

3, 9YH UHSRUWHG WZR VHSDUDWH DFFLG
happen in this intersection. It can take five minutes some
days to get across the Erickson intersection from Pear
6WUHHW «’
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Survey Analysis:
Corridor Priorities
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Survey Analysis:
Alternatives Survey (S. Main)
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Survey comments in favor:

8<HV SOHDVH 7KLV LV WKH PRVW
huge safety hazard associated with this intersection -

37 K &téétch is like a shooting gallery and my car is the
duck. Please put in a median to reduce the different
ways | can get hit ~

37 Kis¥ good idea but removing bike lanes is not the
direction | think this should go ~

3 / L khid median but concerned with removing bike
ODQHV ~

Survey comments in opposition:

$:KHUH DUH WKH DFFRPPRGDWLRQ
make the pedestrian and bicycle access the same "’

3 can appreciate that the median would improve left
hand turn accidents, but at the price of making it even
more dangerous for cyclists? Nope, nope, nope ~

37 K Br¥¥ is heavily trafficked by cyclist and removing
bike lanes would increase the risks they face -
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Survey Analysis:
Alternatives Survey (Erickson/Pear)
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Survey comments in favor:

3 * U Hdolwion. Please ensure a bicycle can pass
straight through -

3 feel like we are living in the backwoods when it comes
to safety and congestion. Every other state | visit except
Virginia already uses these things and they work great -

Survey comments in opposition:

3 think a stoplight here timed with the one on 42 is an
easier fix ~

S'RHVQ W VHHP WR KHOS ZLWK WK
Erickson fromthe QRUW K «”~

Disrupting the flow of Pear across Erickson is disruptive
to people like me who live on Pear, and will put more
pressure on Pear/High, which is also a dangerous and
difficult left turn to get back to Erickson ~
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Survey Analysis:
Respondent Info
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Do you work or live close to the study How often do you travel the study area?
area?
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Key Takeaways




2| UHVSRQGHQW YV«

3%

are commuters Most respondents
iIdentify as commuters

operating passenger

85% vehicles «

operate
passenger
vehicles




$UH FKDQJHYVY QHHG]I

«:KR DJUHH WKDW
changes are needed
at both sites.

Erickson Ave. @ Pear St.




Bus Stop Access / Safety / Amenities

Other

The top three concerns for
the S. Main St. corridor
are traffic congestion
safety , and difficulty
accessing businesses

Walking Safety/Comfort

Bicycling Safety/Comfort

Difficulty Accessing Businesses

Traffic Congestion

0 100 200 300 400 500 600 700
No. Times Selected

52



Safety, access, and
congestion mitigation
were identified as equal
priorities.




Along S. Main Street,
the median/sidewalk
solution was slightly
favored.

Bicycle access Is a
going concern.




The proposed RCUT

Erickson Ave. Is strongly
preferred to taking no
action.

solution' at Pear St. & 2 Proposed RouT
| #LNoChange




Thank Youl!
Additional Information:

http://www.virginiadot.org/projects/staunton/harrisonburg - south main street corridor and erickson avenue - pear street intersection.asp
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