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1. INTRODUCTION

This study presents results of traffic analysis conducted for the modifications along MD 355 (Rockville
Pike) between Tuckerman Lane and Grosvenor Lane in Bethesda, Montgomery County, Maryland.

The project involves constructing a shared-use path to the east of MD 355 to connect with the existing
path between Grosvenor Lane and Tuckerman Lane. Adding the shared-use path would require
removal of the following lanes:

e The channelized right turn lane from westbound Grosvenor Lane to northbound MD 355
e The channelized right turn lane from northbound MD 355 to eastbound Tuckerman Lane

This study analyzes traffic operations at the intersections of MD 355 at Grosvenor Lane and MD 355
at Tuckerman Lane for the existing conditions and for the modified geometry.

T3 Design had prepared a traffic study for this project in September 2017. However, due to delays in
project schedule and changes to the proposed geometry, Montgomery County has requested to
update the previous traffic study for the latest traffic volumes design revisions. In addition, the County
has also requested to evaluate the proposed design for the future traffic growth in the area.

The specific tasks for the revised traffic study include the following updates:

e Update existing traffic analysis for latest traffic counts from Strathmore Square traffic impact
study

e Prepare projected traffic volumes for one future year

e Update future traffic analysis for the projected traffic volumes and modified roadway
improvements

e Update level of service (LOS) results for both existing and future traffic conditions

e Update crash analysis for the most recent three-year crash data

Photographs and observations of the existing conditions were collected during field visits performed
in May 2017 for the previous traffic study. Latest traffic volumes were obtained from the Strathmore
Square development traffic study provided by County. A three-year crash history, from January 1,
2016 through December 31, 2018, was obtained from Montgomery County online Crash Reporting
system.
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2. EXISTING CONDITIONS

Roadways

MD 355 between Grosvenor Lane and Tuckerman Lane is located in Bethesda, in Montgomery
County, Maryland. Within the study limits, MD 355 is a six-lane divided road that runs north - south as
a principal arterial. The 2018 Average Annual Daily Traffic (AADT) on MD 355 is 55,190 vehicles per
day (vpd) between 1-495 and Tuckerman Lane. Within the study limits, the posted speed limit on

MD 355 is 45 mph, further south of Grosvenor Lane, the speed limit on MD 355 reduces to 35 mph.

Grosvenor Lane is a local street with a 30-mph speed limit between MD 355 and Fleming Avenue and
25 mph between Fleming Avenue and Cheshire Drive. The 2018 average annual daily traffic (AADT)
volume is 7,050 (vpd) to the west of MD 355.

Tuckerman Lane runs east - west as a minor arterial with a 30-mph posted speed limit. The 2018
AADT is 16,360 (vpd) from MD 187 to MD 355 and 10,955 (vpd) to the east of MD 355. The study
location is shown in Figure 1.

Intersection Geometry
MD 355 at Grosvenor Lane

The intersection of MD 355 at Grosvenor Lane is a four-legged signalized intersection. The northbound
approach has three through lanes only, the left and right turn movements are restricted from this
approach. The southbound approach has three through lanes and a dedicated right turn lane. The
eastbound approach on Grosvenor Lane has dual left turn lanes and a dedicated, channelized right
turn lane. The eastbound right turns are stop-controlled at their entrance onto southbound MD 355.
The westbound approach on MD 355 has dual left turn lanes and a shared through/right turn lane.
The westbound approach widens at the intersection to provide a channelized right turn movement.
The westbound right turn yields to northbound through traffic on MD 355. There are pedestrian
crosswalks on the north side and west side of the intersection.

MD 355 at Tuckerman Lane

The intersection of MD 355 at Tuckerman Lane is a three-legged, signalized intersection. The
northbound approach has three through lanes and a channelized right turn lane. The southbound
approach has three through lanes and a dedicated left turn lane. The westbound approach on
Tuckerman Lane has dual left turn lanes and a dedicated right turn lane. There are crosswalks on the
north and east sides of the intersection.

The lane width on MD 355 and the side streets vary between 10 to 12 feet. There are continuous
sidewalks on both sides of MD 355 between Tuckerman Lane and Grosvenor Lane. Figure 2
presents lane configuration at both intersections.
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Figure 1: Location Map

Source: Google Maps
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Figure 2: Intersections Geometry

Source: Google Maps




BOA 1011774 — Traffic Operations and Safety Study
MD 355 at Tuckerman Ln. & Grosvenor Ln.
February 2020

Existing Signing and Pavement Marking
MD 355 at Grosvenor Lane

On the northbound approach at the MD 355 at Grosvenor Lane intersection, there are ground mounted
“No Turns” (R3-3) signs on the east and west sides of MD 355 and in the median past the intersection.
Also, there is a “No Turns” sign on the traffic signal mast arm. There is a “Travelers Advisory 590 AM”
sign on the traffic signal mast arm facing the northbound approach.

On southbound MD 355, there is a “Beltway East” sign combined with a “LEFT LANE” plaque (R3-
5bP) in the median in advance of the intersection. There is a no parking (R7-2a) sign and a “WAYSIDE
ELEMENTARY” guide sign with a right directional arrow (D1-1) on the east side of MD 355.
Additionally, there is a ground mounted no left turn sign (R3-2) at the intersection and another on the
mast arm of the traffic signal.

On eastbound Grosvenor Lane approach, there are no parking signs (R8-3) on the south side of the
left turn lanes and on the south side of the channelized right turn lane. There is a pedestrian crossing
sign (W11-2) with a diagonal downward arrow plaque (W16-7P) on the north side of the channelized
right turn lane. At the intersection, there are two left turn only signs (R3-5) on the traffic signal mast
arm.

On the westbound Grosvenor Lane approach, there is a “MD 355 South” sign with a left directional
arrow sign. There are two left turn only signs (R3-5) on the traffic signal mast arm, there is also an
object marker (OM1-3) on the island for the channelized right turn. There is a crosswalk at the
channelized right turn lane.

The pavement markings and the pavement surface at the intersection are in fair condition. Intersection
lighting is provided on utility poles in the northeast, southeast, and northwest quadrants.

MD 355 at Tuckerman Lane

On southbound MD 355, there is a slippery when wet (W8-5) sign in advance of the intersection. On
the northbound approach, there is a yield sign (R1-1), a pedestrian crossing sign (W11-2) with a
diagonal downward arrow plaque (W16-7P) and a no U-turn sign (R3-4). There is also a crosswalk at
the channelized right turn. On the northbound approach, there is a bus stop sign on the east side of
MD 355. There is also a crosswalk for pedestrians travelling across MD 355. On the westbound
approach, there are two left turn only signs (R3-5) and one right turn only sign (R3-5R) on the traffic
signal mast arm. There is also a no parking sign (R8-3) on the north side of Tuckerman Lane. On the
westbound approach, there is a signal ahead warning sign (W3-3) combined with “250 feet” plaque in
advance of the intersection.

The pavement markings are in fair to poor condition. At the southbound approach, the crosswalk has
been moved north approximately 10 feet and the old crosswalk pavement markings are still visible.
The pavement surface at the intersection is in fair condition. Intersection lighting is provided on utility
poles in the northeast and southwest quadrants.

Land Use / Adjacent Development

The land use adjacent to the study segment is primarily residential with high rise condominium and
apartment buildings. Grosvenor-Strathmore metro station is located to the north of the MD 355 at
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Tuckerman Lane intersection and is accessible from Tuckerman Lane. The new Strathmore Square
development is planned to be built on the east side of MD 355 to the north of Tuckerman Lane
intersection.

Photographs of the study intersections collected in May 2017 can be found in Appendix A.
EXISTING TRAFFIC VOLUMES

The latest traffic volumes were obtained from the Strathmore Square development traffic study
prepared by Wells Associates in December 2018 and revised in May 3, 2019. Existing counts were
collected at the intersections of MD 355 at Grosvenor Lane and MD 355 at Tuckerman Lane on an
average weekday in May 2018 when the County schools were in session.

Figure 3 and Figure 4 present the existing AM and PM peak hour volumes, respectively at the study
intersections. The existing traffic volume figure from Strathmore Square report is provided in
Appendix B.

Figure 3: Existing AM Peak Hour Traffic Volumes
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Figure 4: Existing PM Peak Hour Traffic Volumes

3. MODIFIED LANE CONFIGURATION

This project involves constructing the shared-use path on the east side of MD 355 between Tuckerman
Lane and Grosvenor Lane. Addition of the shared-use path includes the following modifications to MD
355 and the study intersections.

¢ Remove the westbound channelized right turn from the Grosvenor Lane intersection to
northbound MD 355

e Remove the channelized right turn lane from northbound MD 355 at the Tuckerman Lane
intersection

Figure 5 presents concept sketch for the modified geometry at both intersections. The AutoTurn
sketches for turn lanes are provided in Appendix C.
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Figure 5: Modified Lane Geometry at the Intersection of MD 355 and Tuckerman Lane

Source: Stantec
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4. PROJECTED TRAFFIC VOLUMES

The existing AM and PM peak hour traffic volume were projected for the future year analysis to
incorporate new trips generated by the planned developments adjacent to the study intersections.
Strathmore Square traffic impact study was referred to include background trips generated by the
pipeline developments as well as the Strathmore Square development.

In addition, trips generated by the following four new developments were calculated and added to the
study intersections that were not considered in Strathmore Square traffic study.

VOB - Plan No. 120190160

White Flint View — Plan No. 120070380
The Goddard School — Plan No. 119960150
Peace Palace — Plan No. 820060060

The trip generation calculations for three out of four developments were available on Montgomery
County’s online land use development database and were used for this study without any
modifications. The trip generation calculations for The Goddard School were not available on the
County’s website and were calculated using the methodology defined in Montgomery Local Area
Transportation Review (LATR) and Transportation Policy Area Review guidelines. The AM and PM
peak hour trips were calculated for the adjacent street traffic for the Day Care Center land use for 200
students. Since Goddard School is planned to be a day care facility, the mode split assumptions as
provided in Appendix Table 1b of LATR were not applied and all trips were assumed to be auto trips.

The trip generated by four additional developments were distributed to the study intersections based
on Montgomery County’s Local Area Transportation Review (LATR) Guidelines for commercial and
residential uses to align with the methodology used in Strathmore Square traffic study.

The trip generation and distribution details for the four additional developments are provided in
Appendix D. The total trip figure from Strathmore Square study is also provided in Appendix D.

Figure 6 and Figure 7 present the projected AM and PM peak hour volumes, respectively at the study
intersections.
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Figure 6: Projected AM Peak Hour Traffic Volumes
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Figure 7: Projected PM Peak Hour Traffic Volumes
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5. CAPACITY AND QUEUING ANALYSES

Capacity and queuing analyses were conducted for the AM and PM peak hours for existing, no-build
and build conditions. The existing conditions analysis was performed for the current lane configuration
and signal timings provided by the County. The no-build conditions analysis was performed for existing
geometry and projected traffic volumes. No-build conditions analysis was performed as a baseline
case to compare any increase in delay due to roadway modifications in the build conditions.

The build conditions analysis was performed for the modified geometry and projected traffic volumes.
Pedestrian “Walk” and “Flash Don’t Walk” timings were calculated based on the SHA Traffic Signal
Timings Guidelines and Training Manual for modified crossing distances. Signal timings were
optimized to improve traffic operations at both intersections for no-build and build conditions.

The analysis was conducted in accordance with the Highway Capacity Manual (HCM 2000)
methodologies for a signalized intersection. Synchro software (Version 10) was used for the capacity
analysis, and SimTraffic was used for the queueing analysis. Table 1 presents a comparison of the
level of service (LOS) analysis for the existing, no-build and build conditions. The Synchro reports are
provided in Appendix E.

12
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The capacity analysis results indicate the following:

e At the intersection of MD 355 at Grosvenor Lane, there is no difference in delays with and
without the roadway modifications for the future traffic conditions.

e At the intersection of MD 355 at Tuckerman Lane, due to the elimination of northbound right
turn lane there is a minimal increase in delay of 5 sec/veh during the PM peak hour. Overall,
there is no significant increase in delay with and without the roadway modifications for the
future traffic conditions.

e There is an increase in delay and decline in LOS for several movements between the existing
and future no-build and build conditions due to an increase in traffic volumes.

Table 2 presents a comparison of maximum queue lengths for the existing, no-build and build
conditions analyses. SimTraffic reports are provided in Appendix D.

Table 2: Maximum Queue Lengths

Existing Conditons | No-Build Conditions | Build Conditions
Intersection AM Peak PM Peak | AM Peak || PM Peak | AM Peak|Pm Peak
Intersection | Control Type | Approach | Movement
No. Max Queue Length| Max Queue Length | Max Queue Length
(ft) (ft) (ft)
NB NBT 315 470 330 490 330 485
S8 SBT 585 350 630 485 630 500
SBR 400 120 435 170 435 300
MD 355 & . .
1 Signalized EBL 255 130 535 185 535 200
Grosvenor Ln. EB
EBR 345 70 405 95 405 100
WBL 485 370 485 365 445 360
WB
WBTR 505 395 495 390 450 385
\B NBR 75 115 120 125 - -
NBT/NBTR| 130 155 250 400 195 400
MD 355 & SBL 55 75 100 155 160 130
2 Signalized SB
Tuckerman Ln. SBT 325 260 340 380 345 380
WBL 255 200 410 360 490 325
WB
WBR 100 55 230 225 225 225

Queueing analysis results do not indicate any significant difference in queue length between the no-
build and build conditions at both intersections.

Critical Lane Volume (CLV) Analysis
CLV analysis was performed for both intersections for the existing, no-build and build traffic conditions.

The analysis results are presented in Table 3. The detailed CLV analysis sheets are provided in
Appendix E.
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Table 3: CLV Analysis Results

Existing Conditions No-Build Conditions Build Conditions
Intersection .
No Intersection Control Type AM Peak PM Peak AM Peak PM Peak AM Peak PM Peak
v/C LOS v/C LOS 0 LOS 0 LOS v/C LOS v/C LOS
MD 355 &
1 Signalized 0.79 C 0.81 C 0.92 E 1.01 F 0.92 E 101 F
Grosvenor Ln.
MD 355 & R .
2 Signalized 0.60 A 0.51 A 0.76 c 0.72 B 0.76 c 0.89 D
Tuckerman Ln.

The CLV analysis results indicate the following:

e At the MD 355 at Grosvenor Lane intersection, there is no difference in v/c ratios between
the no-build and build conditions

e At the MD 355 at Tuckerman Lane intersection, with the elimination of northbound right turn
lane the intersection LOS declines from B in no-build to D in the build conditions during the
PM peak hour.

6. CRASH HISTORY

Three-year (3-year) crash data was obtained from Montgomery County’s Crash Reporting Database
from January 1, 2016 through December 31, 2018 for the intersections of MD 355 at Tuckerman Lane
and MD 355 at Grosvenor Lane. Table 4 presents crash frequency by year at the study intersections.

Table 4: Crashes by Year

Total Crashes
MD 355 at MD 355 at
Year Tuckerman Lane Grosvenor Lane
2016 3 12
2017 4 13
2018 8 16
Total 15 41

A total of 41 crashes occurred at the MD 355 at Grosvenor Lane during the three-year period. The
number of crashes increased from 12 in 2016 to 13 in 2017 (or by 8%) and then to 16 in 2018 (or by
23%). At the MD 355 at Tuckerman Lane intersection, a total of 15 crashes occurred at the intersection
and the number of crashes increased from 3 in 2016 to 4 in 2017 (or by 33%) and then to 8 in 2018
(or by 50%). Table 5 presents crashes by type and severity at the study intersections.

15
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Table 5: Crashes by Type and Severity

Collision Type Crash Severity Time of Day  [Surface Conditions| Lighting
S
o
g
=
2 c %]
o g o | =
© N 8|
- Sleclely z . 5 ®| o
= =] o 3 x > x - X
Slelsle|2]3]= ~|E|_|8|&8|5]|28 S -1 o
slel2|s |58 8(8]2|5|8|s|s|2|s|z|8|8|s|5|2|5|5
Location Year | S| 2|5 | 8|z |a|8|8|E|2|f|5x|8|5|6|&8|=2|8|Z|8|8|8]8
2016 2 0 0 0 1 0 3 2 1 0 0 0 0 2 1 2 1 0 0 2 0 0 1
MD 355 at 2017 3 0 0 0 1 0 4 3 1 0 0 0 0 3 1 4 0 0 0 3 0 1 0
Tuckerman Lane 2018 512|1|]0|l0|]O0|8|]8|]0|J]O0f|O0]4|0]1|[3]6[2]0]0]4[1]3]0O0
Total 10| 2 1 0 2 0 |15|13] 2 0 0 4 0 6 5 (112] 3 0 0 9 1 4 1
2016 6 4 0 0 0 2 [12] 6 6 0 0 1 3 4 4 7 4 1 0 7 0 3 2
MD 355 at 2017 41232021376 |]0]O0]121|3|3|]6|7]5|]0]1|[6]0(|6]1
Grosvenor Lane 2018 6|5 113]0 1116|131 3] 0| 0|3 |2[3[8]9]|]5]0]|2]29 1|5 1
Total 16 (11| 4 5 0 514112615 0 0 5 8 [10]18 23|14 1 3 (221 1)14] 4

MD 355 at Grosvenor Lane

The most prevalent crash types were rear-end crashes (16 out of 41 or 39%), followed by angle
crashes (11 out of 41 or 27%). There were 15 injury crashes, along with 26 property damage only
(PDO) crashes. There were no fatality crashes at the intersection during the time period examined.
Thirteen out of 41 crashes occurred during the AM and PM peak periods. A majority of crashes
occurred under dry surface conditions (23 out of 41 or 56%) and during daylight (22 out of 41 or 54%).
It is worth noting that there was only one rear-end crash in westbound direction at this intersection.

MD 355 at Tuckerman Lane

A total of 15 crashes occurred at the MD 355 at Tuckerman Lane intersection during the three-year
period. The most prevalent crash type was rear-end crash (10 out of 15 or 67%). There were 2 injury
crashes, along with 13 property damage only (PDO) crashes. There were no fatality crashes at the
intersection during the time period examined. Four out of 15 crashes occurred during the AM peak
period. A majority of crashes occurred under the dry conditions (12 out of 15 or 80%) and during the
daylight (9 out of 15 or 60%).

Rear-end crashes are typical at a signalized intersection when vehicles slowing down or stopping at
the red light are struck by drivers following too closely or distracted.

The crash reports are provided in Appendix F.
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7. CONCLUSION

Capacity and crash analyses were conducted for the intersections of MD 355 at Grosvenor Lane and
MD 355 at Tuckerman Lane for the existing and future lane configurations and traffic conditions.
Montgomery County Department of Transportation is planning to install a shared pedestrian/bike lane
on the east side of MD 355 between Grosvenor Lane and Tuckerman Lane which includes elimination
of the channelized right turn movement on the westbound approach of the Grosvenor Lane
intersection and the northbound dedicated right turn lane at the MD 355 at Tuckerman Lane
intersection.

For the future conditions, traffic volumes were projected for planned developments in the vicinity of
the study intersections, including the Strathmore Square development.

The capacity and queueing analyses results with and without the lane modifications indicate the
following:

e At the intersection of MD 355 at Grosvenor Lane, there is no difference in delay for any
movement at the intersection between the no-build and build conditions for the future traffic
volumes.

¢ In the build condition, at the intersection of MD 355 at Tuckerman Lane, the delay for the
northbound approach increases slightly by 5 sec/veh due to the elimination of the right turn
lane during the PM peak hour.

e There is no significant difference in queue length between the no-build and build conditions at
both intersections.

Crash analysis was conducted for three-year period from January 2016 to December 2018. The crash
analysis indicates the following results:

o At the MD 355 at Grosvenor intersection, a total of 41 crashes were reported. The most
prevailing crash type was a rear-end collision, 16 out of 41 or 39 percent. There was only one
crash in the westbound direction during the three years examined.

e Atthe MD 355 at Tuckerman Lane intersection, a total of 15 crashes were reported. Out of 15
crashes, 10 were rear-end collisions.

17
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Appendix A — Intersection Photos
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MD 355 at Grosvenor Lane Facing Northbound
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MD 355 at Grosvenor Lane Facing Southbound
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MD 355 at Grosvenor Lane Facing Eastbound
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MD 355 at Grosvenor Lane Facing Westbound
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MD 355 at Tuckerman Lane Facing Northbound
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MD 355 at Tuckerman Lane Facing Southbound
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MD 355 at Tuckerman Lane Facing Westbound
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Appendix C: Autoturn Plans




S 40 | 133HS /0=l #31VOS

SINIANIAOGdNT JONIASOEI
NV Id NdAMMLOLIMV

21DQ

bujuesu|bul Uol}lDfa0dsSUDI| 4O UOISIAIQ

‘481U

21DQ

A3N0dddVY

uoj}oes ubiseq ‘4814)

VAOdddV 404 AQ3ANINNOD3Y

ANVTAYVIN ‘ALNNOD AYANODILNON

*31vda

“ON ONIMVYHAd

sealy Ajuoud uelnsapad - pue9jokalg

W02 D8JUDIS MMM
£0/0¢ AW ‘[8in07
|d SO QL L9

J93Ue)S @

ONTIAANIONT NOLLVLIOJISNVIL 40 NOISIAIA 0202 “HOYVI 31v0 Il WHO iA8_03403HO —
0202 ‘HOYVW :31vd VAV A9 NMVYQ or 0c 0 0c
NOILV.LHYOdSNVY.L HO LNHIN.LHVdHA T i aessa ] 3o | aaav | se - o
O-1V
ZZ\
/z@me\% -
z%,»oea 7 \
— e
Q > &O
S e

(;IId ITIADIDOY) 95 SS€ aw

_—_—

eee———

UBp J0UBAS0U9~|00d-1VA\NUINLOLNYN\LO8US 00.\AAVI 00L\4+08[0d JOUBASOUg - vddg LZ\I0FrI109202\N

WV 1G:60 1V 0202 ‘0g AdJpnupp ‘ADpsinyl



§ 40

¢ 143HS /0=l #31VOS

SINIANIAOGdNT JONIASOEI
NV Id NdAMMLOLIMV

A3N0dddVY

uoj}oes ubiseq ‘4814)

VAOdddV 404 AQ3ANINNOD3Y

ANVTAYVIN ‘ALNNOD AYANODILNON

IONTHHANIONH NOLLVLIOdSNVHL 40 NOISTIAIA
NOILLVLHOdSNVUL A0 LNHINLYVdHA

*31vda

“ON ONIMVYHAd

sealy Ajuoud uelnsapad - pue9jokalg

0202 ‘HOYVIN :3L1vdQ

I WHA *A"d d3MO3HO

020Z ‘HOYVIN :3L1VdQ

VANV A9 NMVHQ

0202 ‘HOYVIN :31VdQ

VNV :Ad (3N9OIS3A

31va

d.ddv

Ad

NOISIATY

‘ON

cO0-1V

L

0c= 1 JVOS

49 - vdd8 LZ\IOFI109202\N

497200d-Lvd\udniolny\4+9eys 00.\AAVI 00.\+28[0dd JOUSASO

ubp 0UBASO

Dp ‘ADpsJny|

WY 2G:60 L1V 0202 ‘0¢ Adpnu



S 40 ¢ 143HS /0=l #31VOS

SINIANIAOGdNT JONIASOEI

A3N0dddVY

uoj}oes ubiseq ‘4814)

NV 1d NallLOLlMv

VAOdddV 404 AQ3ANINNOD3Y

ANVTAYVIN ‘ALNNOD AYANODILNON

*31vda

“ON ONIMVYHAd

sealy Ajuoud uelnsapad - pue9jokalg

IONTHHANIONH NOLLVLIOdSNVHL 40 NOISTIAIA

0202 ‘HOYVIN :3L1vdQ

I WHA *A"d d3MO3HO

0c= 1 JVOS

NOILLVLHOdSNVUL 40 LNHNLIVdHA

020Z ‘HOYVIN :3L1VdQ

VANV A9 NMVHQ

0202 ‘HOYVIN :31VdQ

VNV :Ad (3N9OIS3A

31va

d.ddv

Ad

NOISIATY

‘ON

CO-1YV )

/ TUCKERMAN LANE

—
)
T
= == .
S — o o — — o o
(3Md ITIAIDO0Y) 8N SSE AW o
— —_—— B —_— . — —
B e
e
e
Ly
\_ sev-| OL — —

9 - vdd8 LZ\IOrI109202\N

97¢00d-1VA\UJINLOLNY\4+98YS 00.\AAVI 00L\+98[0d JOUSASO

ubp 10UBASO

P ‘ADpsJny|

WY €G:60 LV 0202 ‘0¢ AJpnup



S 40 vy L33HS /0=l #31VOS

SINIANIAOGdNT JONIASOEI
NV Id NdAMMLOLIMV

bujuesu|bul Uol}lDfa0dsSUDI| 4O UOISIAIQ

94D( ‘4o14)
d3dA0dddV
21DQ uoj+o0es ubjseq ‘+8Iy)d

VAOdddV 404 AQ3ANINNOD3Y

ANVTAYVIN ‘ALNNOD AYANODILNON
IONTHHANIONH NOLLVLIOdSNVHL 40 NOISTIAIA

NOILLVLHOdSNVUL 40 LNHNLIVdHA

*31vda

“ON ONIMVYHAd

sealy Ajuoud uelnsapad - pue9jokalg

W02 D8JUDJS MMM
£0£0C QW ‘[eIno7
Id 4504 QL L9

J93Ue)S @

0202 ‘HOYVIN :3L1vdQ

I WHA *A"d d3MO3HO

0c= 1 JVOS

020Z ‘HOYVIN :3L1VdQ

VANV A9 NMVHQ

0)%

0202 ‘HOYVIN :31VdQ

VNV :Ad (3N9OIS3A

31va

d.ddv

Ad

NOISIATY

‘ON

yO-1V

\

/ TUCKERMAN LANE

o—am -

L

——
o

0¢ 0 02

o o O o o —0 o S
. D
T
— _— —
T — <&
= o
T (3MI1d 377IADID0Y) 8N SSE AW —
— T - I
. T
T
T
T
B D
‘ e —
WU 61 OL — —
O

vddg LZ\I0F1109202\S+08[04d"poiDpys\|0SS4dd-G2S0SN\\

UBP*40USASOU9~H00d- LYA\UINLOLNY\L88US 00.\0AVD 00L\+08[0d _OUSASOI -

WY €€l LV 0202 ‘€0 AJpn.Jgeq ‘ADPUON



S 40 S 143HS /0=l #31VOS

SINIANIAOGdNT JONIASOEI
NV Id NdAMMLOLIMV

bujuesu|bul Uol}lDfa0dsSUDI| 4O UOISIAIQ

94D( ‘4o14)
d3dA0dddV
21DQ uoj+o0es ubjseq ‘+8Iy)d

VAOdddV 404 AQ3ANINNOD3Y

ANVTAYVIN ‘ALNNOD AYANODILNON
IONTHHANIONH NOLLVLIOdSNVHL 40 NOISTIAIA

NOILLVLHOdSNVUL 40 LNHNLIVdHA

W02 D8JUDIS MMM
£0/0¢ AW ‘[8in07

sealy Ajuoud uelnsapad - pue9jokalg

Id 4504 0119

J93Ue)S 6

0c= 1 JVOS

*31vda “ON ONIMVYHAd
0202 ‘HOYVIN :3L1vdQ I WHA *A"d d3MO3HO
020Z ‘HOYVIN :3L1VdQ VANV A9 NMVHQ
0202 ‘HOYVIN :31VdQ VNV :Ad (3N9OIS3A

NOISIATY

‘ON

G0-1V

*

62

="———WB=!

AASHTO 2018 (US)

—
—_—
—

[
—

(0]

I [—

0¢

0 0e

WV GG:60 L1V 0202 ‘0¢ AJpnupp ‘AppsJnyl

UBpP I0UBAS0U)™G00d- LVA\UINLOLNY\+88US 00/.\AAVI 00.L\+20[0dd JOUSASOU9 - Vddd LZ\I0r1109202\N

WB=62 == — —
AASHTO 2018 (US) =1

(Id ITUIAIDOY) IN SS€ aw




BOA 1011774 — Traffic Operations and Safety Study
MD 355 at Tuckerman Ln. & Grosvenor Ln.
February 2020

Appendix D: Trip Assignments for New Developments
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Kimley-Horn

and Associates, Inc.

MEMORANDUM .~ ~

: . : . } : B

To: Steven A. Robins, Esq. T : . Sute4n _
Lerch, Early & Brewer | S * {2221 Woodland Perk Road

From: Edward Y. Papazian, PE é’ 77 Il 21

Date: . June6,2008 ' -

Subject: 5500 Edson Lane—Peace Palace

' Amended SitePlan =~

-'T_raﬁic Statement

'This memorandum serves as a traffic statement for the amended site plan for the 5500
Edson Lane site in North Bethesda. The amended plan will consist of 8,371 square feet -
‘of office space and 4 tourist home units. The currently approved plan consists of 4800
square feet of office space, a school for 20 students, and 4 tourist home umts.

Thxs trafﬁc statement shows that the proposed amendment wnll continue to result in fower
than 30 peak hour trips and the parking spaces provxded will sat:sfy the zomng ordmance
andthe practical requlremenm of the property. -~

The trip generation nrtm utilized in this analysis are as follows _
‘ Office—Ths trip rates contained in the Local Area Transportation ami Pohcy
Area Mobxlny Review (LATR and PAMR) Guidelines wera utilized.

Tourist Home Units—Trip generation rates contained in the lTE Trip Genemhon
Report for Land Use Code 311 (Suite Hotel) were unl:zzd :

The mulnng number of trips and parking demand are shown beIow

: 5500 Edson Lane

~_Trip Generation and Parking Demand
] - |~ AMPeakHour - |- - PM Peak Hour. Parking
L ~In | Out | Two-way | In Out | Two-way
Office |o1e- 2 12 .7 3 16 19 23
8,371 SF : . ; R
TouristHome | 1 1 2 1 1 1 1 "2 4
4 Units _ 1 : I |
Total A4 3 14 4 17| 2 | 27

The resulting AM and PM poak: hour ﬁgnres of 14 and 21 trips resmcnvely are less than
the 30 trips needed to tngger the need for an LATR study. In addition, these f.np figures -
are less than the peak hour trip generanon for the approval site plan. ,

= ,
Ta.mamauo_ : o
FRX 08 674 1380 "T:A110672000 Peace Palace\$500 Edson Lane Amended Site Plan Traffic Statement.dog



Kimlgy-Horn Steven A Robins, Esq., June 6, 2008, Page 2
and Associates, Inc.

This project received site plan approval in April 2006, prior to the effective date of the
PAMR requirements. On this basis, this amendment is exempt from the PMAR test.

The number of parking spaces needed to accommodate this development program is 27,
which is the number of spaces that will be provided on the property for use by the Peace
Palace. One additional parking space will be provided on the property for use by the
Vedic Center—5504 Edson Lane. The increase in the onsite parking from 21 spaces
shown on the approved plan to the proposed 27 spaces shown on the amended plan is due
to the removat of the school use. This resulted in the elimination of the need for pick up
and drop off areas for students. No additional paving will be needed to accommodate the
additional parking spaces.

The vehicle circulation for this amended plan will be the same as the approved plan.
Drivers will enter along the east edge of the property and will be directed along the east
and north sides of the building, Drivers will exit by using a connector to reach the Vedic
Center at 5504 Edson Lane and will use a one-way drive aisle along the east edge of the
VYedic Center to reach Edson Lane.

This vehicle circulation system was found to operate in a safe and efficient manner at the
time of review of the approved pian. The safe and efficient operation will continue with
the proposed amended plan. ‘

The approved plan called for the removal of the wall along Edson Lane at the edge of the
property. The basis for the removal of the wall is existing sight distance deficiencies for
drivers exiting the property. This condition has not changed. As a result, the amended
plan continues to show the removal of this wall.

T:A110072000 Peace Palace\5500 Edson Lane Amended Site Plan Trafftc Statement.doc



October 3, 2018

Mr. Ed Axler,

Transportation Planning Division, M-NCPPC
8787 Georgia Avenue

Silver Spring, Maryland 20910

Re: VOB — | 1575 Old Georgetown Road - Traffic Statement for LATR Exemption

Dear Mr. Axler:

This letter serves as a traffic statement for the sketch plan application for the proposed VOB
Development site at | 1575 Old Georgetown Road development in White Flint.

The development program includes up to 1,000 residential high-rise units and up to 110,169 SF
of total commercial space over a three-phase project. The commercial space is planned to
include a mix of general retail, restaurant, and office. It is located in the eastern corner of the
existing intersection of Old Georgetown Road and Executive Boulevard. The site is currently
composed of automobile sales and an unoccupied bank, as well as existing right of way for the
intersection of Old Georgetown Road and Executive Boulevard.

With the realignment of the intersection of Old Georgetown Road/Executive Boulevard, this
development will be located in the southeast corner of the new intersection, west of the
planned extension of Grand Park Avenue, north of Market Street, east of relocated Old
Georgetown Road, and south of Old Georgetown Road. Vehicular access to the site will be
provided via an internal alley which will extend from relocated Old Georgetown Road on the
west to Grand Park Avenue to the east.

A summary of the projected trip generation based on this development program is found on
Table |. The development program may change as the project proceeds through the site plan
review process, but these quantities represent the maximum expected development density at
this time, with a reasonable approximation of the likely division of commercial space between
retail, restaurant, and office space. Based on the 2017 Local Area Transportation Review
(LATR) guidelines, projects located within the White Flint Metro Station Policy Area are
exempt from the LATR requirements if the project/developers agree to participate in the
White Flint Special Taxing District for transportation infrastructure improvements in lieu of
satisfying the Adequate Public Facility tests for LATR. This application will be filed under this
exemption.

1110 Bonifant Street, Suite 210 e Silver Spring, Maryland 20910 « 301 /448-1333



Please use this letter as our formal LATR Exemption submittal. If you require any additional
information to facilitate you review and approval, please call me at 301-971-3425 or email me at
bjmosier@wellsandassociates.com.

Sincerely,

Barbara Mosier, P.E., PTOE
Senior Associate
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MD 355 (Rockville Pike)/Tuckerman Lane - South & Grosvenor Lane

AM Peak Hour

Southbound Westbound Northbound Eastbound
Traffic Component Rockuville Pike Tuckerman Lane - South Rockville Pike Tuckerman Lane - South
Right Through Left Right Through Left Right Through Left Right Through Left

Pipeline Developments IN ouTt
VOB (Apartments) 35 112 23 7
VOB (Office) 20 4 1 6
VOB (Retail) 56 34 10 16
VOB (High Turnover Restaurant) 64 52 14 18
VOB (Quality Restaurant) 3 1 0 1
White Flint View (Apartments) 8 57 12 2
White Flint View (Retail) 12 8 2 3
The Goddard School 59 53 15 17
5500 Edson Lane (Office) 10 2 1 3
5500 Edson Lane (School) 10 8 2 2
5501 Edson Lane (Tousist House) 1 1 0 0

Subtotal 276.4 328.6 80 74
MD 355 (Rockville Pike)/Tuckerman Lane - South & Grosvenor Lane
PM Peak Hour

Southbound Westbound Northbound Eastbound
Traffic Component Rockville Pike Tuckerman Lane - South Rockville Pike Tuckerman Lane - South
Right Through Left Right Through Left Right Through Left Right Through Left

Pipeline Developments IN ouT
VOB (Apartments) 107 68 14 22
VOB (Office) 2 12 3 1
VOB (Retail) 84 91 25 24
VOB (High Turnover Restaurant) 70 43 12 20
VOB (Quality Restaurant) 26 13 4 7
White Flint View (Apartments) 46 29 6 10
White Flint View (Retail) 95 102 29 20
The Goddard School 50 57 16 11
5500 Edson Lane (Office) 3 16 4 1
5500 Edson Lane (School) 2 3 1 0
5501 Edson Lane (Tousist House) 1 1 0 0

Subtotal 484 433 115 114
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Appendix E — Synchro/SimTraffic/CLV Reports




HCM Signalized Intersection Capacity Analysis Existing

41: MD 355 & Tuckerman Ln. Timing Plan: Plan 1- AM
v St o2
Movement WBL WBR NBT NBR SBL  SBT
Lane Configurations N ¥ ++4 'l %N 44
Traffic Volume (vph) 255 8 1147 182 5 2027
Future Volume (vph) 255 8 1147 182 5 2027
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (S) 5.0 5.0 6.0 6.0 4.0 6.0
Lane Util. Factor 097 100 091 100 100 091
Frpb, ped/bikes 100 100 100 100 100 1.00
Flpb, ped/bikes 100 100 100 100 100 1.00
Frt 100 08 100 08 100 1.00
Flt Protected 095 100 100 100 095 1.00
Satd. Flow (prot) 3433 1583 4988 1553 1735 4988
FIt Permitted 095 100 100 100 020 1.00
Satd. Flow (perm) 3433 1583 4988 1553 357 4988
Peak-hour factor, PHF 095 09 092 092 09 096
Adj. Flow (vph) 268 8 1247 198 5 2111
RTOR Reduction (vph) 0 7 0 24 0 0
Lane Group Flow (vph) 268 1 1247 174 5 2111
Confl. Peds. (#/hr) 7 7 8
Heavy Vehicles (%) 2% 2% 4% 4% 4% 4%
Turn Type Prot Prot NA  Perm pm+pt NA
Protected Phases 4 4 2 1 6
Permitted Phases 2 6
Actuated Green, G (s) 171 171 1167 1167 1219 1219
Effective Green, g (s) 171 171 1167 1167 1219 1219
Actuated g/C Ratio 011 011 078 078 081 081
Clearance Time (s) 5.0 5.0 6.0 6.0 4.0 6.0
Vehicle Extension (s) 3.0 3.0 0.2 0.2 3.0 0.2
Lane Grp Cap (vph) 391 180 3880 1208 301 4053
v/s Ratio Prot c0.08 0.00 0.25 0.00 c0.42
v/s Ratio Perm 011 001
v/c Ratio 069 001 032 014 002 052
Uniform Delay, d1 639 589 4.9 4.2 29 4.6
Progression Factor 1.00 1.00 0.65 0.62 1.00 1.00
Incremental Delay, d2 4.9 0.0 0.2 0.2 0.0 0.5
Delay (s) 68.8 589 34 2.8 3.0 5.0
Level of Service E E A A A A
Approach Delay (s) 68.5 3.3 5.0
Approach LOS E A A
Intersection Summary
HCM 2000 Control Delay 9.0 HCM 2000 Level of Service A
HCM 2000 Volume to Capacity ratio 0.56
Actuated Cycle Length (s) 150.0 Sum of lost time () 15.0
Intersection Capacity Utilization 59.6% ICU Level of Service B
Analysis Period (min) 15

¢ Critical Lane Group

MD 355 at Tuckerman & Grosvenor Ln AM Peak-Existing.syn Synchro 10 Report
T3-TL Page 1



HCM Signalized Intersection Capacity Analysis

41: MD 355 & Tuckerman Ln.

Existing
Timing Plan: Plan 3-PM

v St o2
Movement WBL WBR NBT NBR SBL  SBT
Lane Configurations N ¥ ++4 'l %N 44
Traffic Volume (vph) 139 12 1839 431 15 1377
Future Volume (vph) 139 12 1839 431 15 1377
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (S) 5.0 5.0 6.0 6.0 4.0 6.0
Lane Util. Factor 097 100 091 100 100 091
Frpb, ped/bikes 100 100 100 100 100 1.00
Flpb, ped/bikes 100 100 100 100 100 1.00
Frt 100 08 100 08 100 1.00
Flt Protected 095 100 100 100 095 1.00
Satd. Flow (prot) 3433 1583 4988 1553 1735 4988
FIt Permitted 095 100 100 100 009 100
Satd. Flow (perm) 3433 1583 4988 1553 168 4988
Peak-hour factor, PHF 085 085 097 097 094 094
Adj. Flow (vph) 164 14 1896 444 16 1465
RTOR Reduction (vph) 0 13 0 34 0 0
Lane Group Flow (vph) 164 1 1896 410 16 1465
Confl. Peds. (#/hr) 10 10 8
Heavy Vehicles (%) 2% 2% 4% 4% 4% 4%
Turn Type Prot Prot NA  Perm pm+pt NA
Protected Phases 4 4 2 1 6
Permitted Phases 2 6
Actuated Green, G (s) 125 125 1201 1201 1265 126.5
Effective Green, g (s) 125 125 1201 1201 1265 126.5
Actuated g/C Ratio 008 008 080 080 084 084
Clearance Time (s) 5.0 5.0 6.0 6.0 4.0 6.0
Vehicle Extension (s) 3.0 3.0 0.2 0.2 3.0 0.2
Lane Grp Cap (vph) 286 131 3993 1243 166 4206
v/s Ratio Prot c0.05 0.00 ¢c0.38 0.00 ¢0.29
v/s Ratio Perm 026 0.08
v/c Ratio 057 001 047 033 010 035
Uniform Delay, d1 66.2 63.1 4.8 4.0 29 2.6
Progression Factor 1.00 1.00 0.11 0.00 1.00 1.00
Incremental Delay, d2 2.8 0.0 0.2 04 0.3 0.2
Delay (s) 69.0 631 0.8 04 31 2.8
Level of Service E E A A A A
Approach Delay (s) 68.5 0.7 2.8
Approach LOS E A A
Intersection Summary
HCM 2000 Control Delay 45 HCM 2000 Level of Service
HCM 2000 Volume to Capacity ratio 0.49
Actuated Cycle Length (s) 150.0 Sum of lost time ()
Intersection Capacity Utilization 55.1% ICU Level of Service
Analysis Period (min) 15
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HCM Signalized Intersection Capacity Analysis
42: Grosvenor Ln. & MD 355

Existing
Timing Plan: Plan 1- AM

A ey v ANt 2 M4
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations N ol L Ts 44 44 ul
Traffic Volume (vph) 139 0 208 512 179 167 0 985 0 0 2197 96
Future Volume (vph) 139 0 208 512 179 167 0 985 0 0 2197 96
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (S) 6.0 6.0 6.0 6.0 6.0 6.0 6.0
Lane Util. Factor 0.97 100 097 1.00 0.91 091 1.00
Frpb, ped/bikes 1.00 100 100 1.00 1.00 100 096
Flpb, ped/bikes 1.00 100 100 1.00 1.00 100 1.00
Frt 1.00 085 100 093 1.00 100 085
Flt Protected 0.95 100 095 1.00 1.00 100 1.00
Satd. Flow (prot) 3433 1583 3433 1728 4988 4988 1498
FIt Permitted 0.95 100 095 1.00 1.00 100 1.00
Satd. Flow (perm) 3433 1583 3433 1728 4988 4988 1498
Peak-hour factor, PHF 086 086 08 09 09 09 092 092 092 09 09 096
Adj. Flow (vph) 162 0 242 533 186 174 0 1071 0 0 2289 100
RTOR Reduction (vph) 0 0 100 0 24 0 0 0 0 0 0 36
Lane Group Flow (vph) 162 0 142 533 336 0 0 1071 0 0 2289 64
Confl. Peds. (#/hr) 3 3
Confl. Bikes (#/hr) 1
Heavy Vehicles (%) 2% 2% 2% 2% 2% 2% 4% 4% 4% 4% 4% 4%
Turn Type Prot Perm Prot NA NA NA  Perm
Protected Phases 3 8 4 2 6
Permitted Phases 3 6
Actuated Green, G (s) 18.4 184 606  36.2 e 774 714
Effective Green, g (s) 18.4 184 606  36.2 774 774 714
Actuated g/C Ratio 0.12 012 040 024 0.52 052 052
Clearance Time () 6.0 6.0 6.0 6.0 6.0 6.0 6.0
Vehicle Extension (s) 3.0 3.0 6.0 6.0 0.2 0.2 0.2
Lane Grp Cap (vph) 421 194 1386 417 2573 2573 772
v/s Ratio Prot 0.05 0.16 ¢c0.19 0.21 c0.46
v/s Ratio Perm ¢0.09 0.04
vlc Ratio 0.38 073 038 081 0.42 089 0.8
Uniform Delay, d1 60.6 634 315 536 224 325 184
Progression Factor 1.00 1.00 100 1.00 1.00 1.02 091
Incremental Delay, d2 0.6 13.3 05 129 0.5 4.6 0.2
Delay (s) 61.2 76.7 320 665 229 37.7 169
Level of Service E E C E C D B
Approach Delay (s) 70.5 45.9 229 36.8
Approach LOS E D C D
Intersection Summary
HCM 2000 Control Delay 38.2 HCM 2000 Level of Service D
HCM 2000 Volume to Capacity ratio 0.84
Actuated Cycle Length (s) 150.0 Sum of lost time (S) 18.0
Intersection Capacity Utilization 84.9% ICU Level of Service E
Analysis Period (min) 15
¢ Critical Lane Group
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HCM Signalized Intersection Capacity Analysis Existing
42: MD 355 & Grosvenor Ln. Timing Plan: Plan 3-PM
A ey v ANt 2 M4
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations N ol L Ts 44 44 ul
Traffic Volume (vph) 152 0 127 181 269 171 0 1914 0 0 1346 169
Future Volume (vph) 152 0 127 181 269 171 0 1914 0 0 1346 169
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (S) 6.0 6.0 6.0 6.0 6.0 6.0 6.0
Lane Util. Factor 0.97 100 097 1.00 0.91 091 1.00
Frpb, ped/bikes 1.00 100 100 1.00 1.00 100 095
Flpb, ped/bikes 1.00 100 100 1.00 1.00 1.00 1.00
Frt 1.00 085 1.00 094 1.00 100 085
Flt Protected 0.95 100 095 1.00 1.00 1.00 1.00
Satd. Flow (prot) 3433 1583 3433 1754 4988 4988 1476
Flt Permitted 0.95 100 095 1.00 1.00 1.00 1.00
Satd. Flow (perm) 3433 1583 3433 1754 4988 4988 1476
Peak-hour factor, PHF 091 091 091 08 08 08 094 094 094 09 09 095
Adj. Flow (vph) 167 0 140 213 316 201 0 2036 0 0 1417 178
RTOR Reduction (vph) 0 0 128 0 14 0 0 0 0 0 0 95
Lane Group Flow (vph) 167 0 12 213 503 0 0 2036 0 0 1417 83
Confl. Peds. (#/hr) 6 6
Heavy Vehicles (%) 2% 2% 2% 2% 2% 2% 4% 4% 4% 4% 4% 4%
Turn Type Prot Perm Prot NA NA NA  Perm
Protected Phases 3 8 4 2 6
Permitted Phases 3 6
Actuated Green, G (s) 12.6 126 680 494 70.0 700  70.0
Effective Green, g (s) 12.6 126  68.0 494 70.0 700 70.0
Actuated g/C Ratio 0.08 008 045 033 0.47 047 047
Clearance Time (s) 6.0 6.0 6.0 6.0 6.0 6.0 6.0
Vehicle Extension (s) 3.0 3.0 6.0 6.0 0.2 0.2 0.2
Lane Grp Cap (vph) 288 132 1556 577 2327 2327 688
v/s Ratio Prot ¢0.05 0.06 ¢0.29 c0.41 0.28
v/s Ratio Perm 0.01 0.06
v/c Ratio 0.58 009 014 087 0.87 061 012
Uniform Delay, d1 66.2 634 239 473 36.1 298 226
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.13
Incremental Delay, d2 2.8 0.3 01 152 5.0 11 0.3
Delay (s) 69.0 63.7 240 625 41.0 31.0 259
Level of Service E E © E D © C
Approach Delay (s) 66.6 51.3 41.0 30.5
Approach LOS E D D ©
Intersection Summary
HCM 2000 Control Delay 40.7 HCM 2000 Level of Service D
HCM 2000 Volume to Capacity ratio 0.84
Actuated Cycle Length (s) 150.0 Sum of lost time () 18.0
Intersection Capacity Utilization 79.2% ICU Level of Service D
Analysis Period (min) 15
¢ Critical Lane Group
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HCM Signalized Intersection Capacity Analysis No Build

41: MD 355 & Tuckerman Ln. AM Peak
v St o2
Movement WBL WBR NBT NBR SBL  SBT
Lane Configurations N ¥ ++4 'l %N 44
Traffic Volume (vph) 479 20 1575 267 7 2304
Future Volume (vph) 479 20 1575 267 7 2304
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (S) 5.0 5.0 6.0 6.0 4.0 6.0
Lane Util. Factor 097 100 091 100 100 091
Frpb, ped/bikes 100 100 100 100 100 1.00
Flpb, ped/bikes 100 100 100 100 100 1.00
Frt 100 08 100 08 100 1.00
Flt Protected 095 100 100 100 095 1.00
Satd. Flow (prot) 3433 1583 4988 1553 1735 4988
FIt Permitted 095 100 100 100 010 1.00
Satd. Flow (perm) 3433 1583 4988 1553 190 4988
Peak-hour factor, PHF 095 09 092 092 09 096
Adj. Flow (vph) 504 21 1712 290 7 2400
RTOR Reduction (vph) 0 15 0 38 0 0
Lane Group Flow (vph) 504 6 1712 252 7 2400
Confl. Peds. (#/hr) 7 7 8
Heavy Vehicles (%) 2% 2% 4% 4% 4% 4%
Turn Type Prot Prot NA  Perm pm+pt NA
Protected Phases 4 4 2 1 6
Permitted Phases 2 6
Actuated Green, G (s) 275 275 1063 1063 1115 1115
Effective Green, g (s) 2715 275 1063 1063 1115 1115
Actuated g/C Ratio 018 018 071 071 074 074
Clearance Time (s) 5.0 5.0 6.0 6.0 4.0 6.0
Vehicle Extension (s) 3.0 3.0 0.2 0.2 3.0 0.2
Lane Grp Cap (vph) 629 290 3534 1100 153 3707
v/s Ratio Prot c0.15 0.00 034 0.00 048
v/s Ratio Perm 016 0.03
v/c Ratio 080 002 048 023 005 065
Uniform Delay, d1 586  50.2 9.7 7.6 6.5 9.5
Progression Factor 1.00 1.00 0.18 0.01 1.00 1.00
Incremental Delay, d2 7.3 0.0 04 04 0.1 0.9
Delay (s) 659 503 2.1 0.5 6.7 104
Level of Service E D A A A B
Approach Delay (s) 65.3 1.9 10.4
Approach LOS E A B
Intersection Summary
HCM 2000 Control Delay 12.8 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.70
Actuated Cycle Length (s) 150.0 Sum of lost time () 15.0
Intersection Capacity Utilization 70.1% ICU Level of Service C
Analysis Period (min) 15
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HCM Signalized Intersection Capacity Analysis No Build
42: Grosvenor Ln. & MD 355 AM Peak
A ey v ANt 2 M4
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations N ol L Ts 44 44 ul
Traffic Volume (vph) 200 0 224 512 184 167 0 1436 0 0 2598 196
Future Volume (vph) 200 0 224 512 184 167 0 1436 0 0 2598 196
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (S) 6.0 6.0 6.0 6.0 6.0 6.0 6.0
Lane Util. Factor 0.97 100 097 1.00 0.91 091 1.00
Frpb, ped/bikes 1.00 100 100 1.00 1.00 1.00 097
Flpb, ped/bikes 1.00 100 100 1.00 1.00 1.00 1.00
Frt 1.00 085 1.00 093 1.00 100 085
Flt Protected 0.95 100 095 1.00 1.00 1.00 1.00
Satd. Flow (prot) 3433 1583 3433 1730 4988 4988 1508
Flt Permitted 0.95 100 095 1.00 1.00 1.00 1.00
Satd. Flow (perm) 3433 1583 3433 1730 4988 4988 1508
Peak-hour factor, PHF 092 092 092 09 09 09 092 092 092 09 09 096
Adj. Flow (vph) 217 0 243 533 192 174 0 1561 0 0 2706 204
RTOR Reduction (vph) 0 0 70 0 21 0 0 0 0 0 0 69
Lane Group Flow (vph) 217 0 173 533 345 0 0 1561 0 0 2706 135
Confl. Peds. (#/hr) 3 3
Confl. Bikes (#/hr) 1
Heavy Vehicles (%) 2% 2% 2% 2% 2% 2% 4% 4% 4% 4% 4% 4%
Turn Type Prot Perm Prot NA NA NA  Perm
Protected Phases 3 8 4 2 6
Permitted Phases 3 6
Actuated Green, G (s) 20.8 208 617 349 76.3 76.3 763
Effective Green, g (s) 20.8 208 617 349 76.3 763 763
Actuated g/C Ratio 0.14 014 041 023 0.51 051 051
Clearance Time () 6.0 6.0 6.0 6.0 6.0 6.0 6.0
Vehicle Extension (s) 3.0 3.0 6.0 6.0 0.2 0.2 0.2
Lane Grp Cap (vph) 476 219 1412 402 2537 2537 767
v/s Ratio Prot 0.06 0.16 ¢c0.20 0.31 c0.54
v/s Ratio Perm c0.11 0.09
vlc Ratio 0.46 079 038 086 0.62 107 0.8
Uniform Delay, d1 59.4 625 308 552 26.4 369 199
Progression Factor 1.00 1.00 100 1.00 1.00 0.86 048
Incremental Delay, d2 0.7 17.5 05 184 11 37.1 0.4
Delay (s) 60.1 800 312 735 27.5 68.6  10.0
Level of Service E E C E C E A
Approach Delay (s) 70.6 48.5 215 64.5
Approach LOS E D C E
Intersection Summary
HCM 2000 Control Delay 52.6 HCM 2000 Level of Service D
HCM 2000 Volume to Capacity ratio 0.97
Actuated Cycle Length (s) 150.0 Sum of lost time (S) 18.0
Intersection Capacity Utilization 93.7% ICU Level of Service F
Analysis Period (min) 15
¢ Critical Lane Group
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HCM Signalized Intersection Capacity Analysis No Build

41: MD 355 & Tuckerman Ln. PM Peak
'O BV
Movement WBL WBR NBT NBR SBL  SBT
Lane Configurations N ¥ ++4 'l %N 44
Traffic Volume (vph) 364 59 2328 632 21 1933
Future Volume (vph) 364 59 2328 632 21 1933
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (S) 5.0 5.0 6.0 6.0 4.0 6.0
Lane Util. Factor 097 100 091 100 100 091
Frpb, ped/bikes 100 100 100 100 100 1.00
Flpb, ped/bikes 100 100 100 100 100 1.00
Frt 100 08 100 08 100 1.00
Flt Protected 095 100 100 100 095 1.00
Satd. Flow (prot) 3433 1583 4988 1553 1736 4988
FIt Permitted 095 100 100 100 004 100
Satd. Flow (perm) 3433 1583 4988 1553 75 4988
Peak-hour factor, PHF 092 092 097 097 094 094
Adj. Flow (vph) 396 64 2400 652 22 2056
RTOR Reduction (vph) 0 54 0 63 0 0
Lane Group Flow (vph) 396 10 2400 589 22 2056
Confl. Peds. (#/hr) 10 10 8
Heavy Vehicles (%) 2% 2% 4% 4% 4% 4%
Turn Type Prot Prot NA  Perm pm+pt NA
Protected Phases 4 4 2 1 6
Permitted Phases 2 6
Actuated Green, G (s) 226 226 1087 108.7 1164 1164
Effective Green, g (s) 226 226 1087 108.7 1164 1164
Actuated g/C Ratio 015 015 072 072 078 078
Clearance Time (s) 5.0 5.0 6.0 6.0 4.0 6.0
Vehicle Extension (s) 3.0 3.0 0.2 0.2 3.0 0.2
Lane Grp Cap (vph) 517 238 3614 1125 99 3870
v/s Ratio Prot c0.12  0.01 c0.48 001 c041
v/s Ratio Perm 038 017
v/c Ratio 077 004 066 052 022 053
Uniform Delay, d1 612 544 110 9.2 9.6 6.4
Progression Factor 1.00 1.00 0.31 0.24 1.00 1.00
Incremental Delay, d2 6.7 0.1 0.1 0.2 11 0.5
Delay (s) 678 545 35 24 108 6.9
Level of Service E D A A B A
Approach Delay (s) 66.0 3.3 7.0
Approach LOS E A A
Inte